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Iy, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

e 3 REGION VIII
4 999 18th STREET - SUITE 500
m&‘f DENVER, COLORADO 80202-2466
JAN 2 3 1996

Ref: 8ENF-T

Lance Hubbard, Director
Environmental Affairs
Brohm Mining Corporation
P.O. Box 485
Deadwood, South Dakota 57732

Re: Administrative Order on Consent;
Docket No. CWA-VIII-93-36-C |

Dear Mr. Hubbard:

On September 14, 1993, an Administrative Order on Consent,
signed by EPA and Brohm Mlnlng Corporation became effective
(Docket Number CWA-VIII-93-36-C). This Order required Brohm
Mining Corporatlon to monitor their discharge and to implement
certain measures in order to come into compliance with the Clean
Water Act. Brohm Mining Corporatlon has complied with the
provisions of the Order. Therefore, the file on the Order :
(Docket Number CWA-VIII-93-36-C) is considered closed.

If you have any questions regarding this letter, please
contact Melanie Pallman of my staff at (303) 312- 6318.

Sincerely,

€ lisods 1 Coranng

Carol Rushin

Assistant Regional Administrator

Office of Enforcement, Compliance
and Environmental Justice

cc: Tim Tollefsrud, SDDENR
Dale Cockrell, Murphy, Robinson,
Heckathorn, and Phillips PC
Marv Truhe, Truhe Law Offices
Dale Shay, BMC
Stan Michals, BMC
John Trimble, BMC
Samuel H. Sage, Atlantic States Legal Foundation

"5 Printed on Recycled Paper
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION VIII

IN THE MATTER OF DOCKET NO. CWA-VIII-93-36-C

)
' )

Brohm Mining Corporation o ) FINDINGS OF VIOLATION
P.O. Box 485 )
)
)
)

O
AND o &

Deadwood, South Dakota 57732 . ORDER ON CONSENT?%;g 4
“?._, ~

1. STATUTORY AUTHORITY o

— ™

The following FINDINGS OF VIOLATION are made and ORDER ON™

CONSENT ("ORDER") 155ued; pursuant to the authority vested in the
Administrator of the United States Environmental Protection
Agency (hereinafter referred to as "EPA") under Section 309 (a) of
the Clean Water Act ("CWA" or the "Act"), 33 U.S.C. Section
1319(a), and delegatéd by her to the Regional Administrator of

BPA, Region VIII, and redelegated by the Regional Administrator

© to the Director, Water Management Division, Region VIII.

Pursuant to the BPA;s Final National Pollutant Discharge
Elimination System ("NPDES") permit application regulations for
storm water discharges, 55 Fed. Reg. 74990 (November 16, 1990),
Brohm submittéd Part I of an NPDES Group Storm Water Permit
Application for Storm Water Discharges associated with industrial

activity to-address any regulated storm water discharges from the

Gilt'Bdge Mine, near Lead, South Dakota (*Gilt Edge®"). That

application was amended and supplemented on September 28, 1991,

pursuant to a June 29, 1991 request from Mr. Bphraim King, Chief

of the NPDES Program Branch Permits Division. Subsequently, on



February 18, 1992, Brohm proposed to add-on discharges associated
with the inactive, historic tailings piles located in the
Strawberry Creek drainage. Also, on October 1, 1992, Brohﬁ
submitted Notices of Intent under the South Dakota NPDES General -
Storm Water Permit promulgated by EPA, S7 Fed. Reg. 41236
(September 9, 1992). On December 31, 1992, EPA issued NPDES
general storm water permits to Brohm for the Gilt REdge operation
and for the relic tailings in the Strawberry Creek drainage.
Although Brohm submitted the NPDES storm water group permit
application, EPA Headquarters has not made a final decision
whether Gilt Edge is appropriately within the NPDES group permit
application process for storm water discharges associated with
industrial activity.

Brohm believes that it has already satisfied its existing
obligations under the CWA for the alleged discharges at Gilt Edge
through the timely submittal of the NPDES group permit
application and the NPDES general storm water permits.

The following Findings of Fact are made solely by EPA. In
signing this Order on Consent, Brohm neither admits nor degies
the Findings of Fact nor does it admit that it engaged in any
wrong-doing. As such, and without any admission of liability,

Brohm consents to the issuance of this Order on Consent.

The Director finds:
1. Brohm Mihing Corporation ("Brohm®), owns and operates a
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gold mining and milling operation, known as the Gilt Edge Mine
("Gilt Edge"), located approximately four miles southeast ofl
Lead, South Dakota in Section 5, 6, 7 & 8, Township 4 North,
Range 4 East. Brohm is a "person" within the meaning of Section
502(5) of the CWA, 33 U.S.C. Section 1362(5). |

2. The Gilt Edge’s general operation includes: the
extraction of ore and waste rock from an open pit mine; waste
rock locading, hauling, and deposition; ore crushing; ore loading,
hauling, leaching; spent ore detoxification, unloading and
deposition of the spent ore.

3. Gilt Bdge produces gold from open-pit operations.
Mines that produce gold from open-pit operations are subject to
the effluent guidelines for ore minigg and dressing as defined by
40 CFR Section 440.100 (a) (1).

4. During an inspection of Gilt Edge on May 19, 1992, EPA
determined that Gilt Bdge was discharging pollutants within the
meaning of Section S02(6) of the CWA, 33 U.S.C. Section 1362(6),V
from the following area:

Ruby Gulch: A seep from the toe of a waste pile, composed

of waste rock and spent ore, discharged into Ruby Gulch.

According to their August 25, 1992 response to EPA’s July

19, 1992 request for information pursuant to Section 308 of

the Clean Water Act, Respondent has placed waste rock into

Ruby Gulch since July, 1988 and Respondent has placed spent

ore into Ruby Gulch since April 21, 1989. Respondent has

provided data that indicates a seep was in existence prior
to the deposition of waste rock and spent ore into Ruby

Gulch and EPA believes the seep has discharged pollutants

since May 3, 1990. On May 19, 1992, EPA sampled the seep

and the results concluded the folloving pollutants were
present in the discharge:



Parameter Result!

Total Recoverable Aluminum 9.8

Total Recoverable Copper 1.02
Total Recoverable Zinc 0.95
Total Recoverable Lead <0.003
Total Recoverable Cadmium . 0.023
PH 4.65

! in mg/L except pH which is in S.U.

5. Pursuant to the Findings of Violation and Order for
Compliance (Docket Number CWA-VIII-93-04-C) issued by EPA on
November 24, 1992, Brohm has been monitoring the quality of the
discharge from the sedimentation pond below the seep in Ruby
Gulch. The significant results of this monitoring have been
summarized and are attached to this Order as Attachment A.

6. The discharge into Ruby Gulch described in Paragraphs 4
and 5, above, and in Attachment A originates from "point sources"®
within the meaning of Section 502(14) of the CWA, 33 U.S.C.
Section 1362(14).

7. During an inspection of Gilt Edge on May 19, 1992, EPA
determined that pollutants Qithin the meaning of Section 502(6)
of the CWA, 33 U.S.C. Section 1362(6), were being discharged from
the following area:

Strawberry Creek: Pollutants from active areas of the mine

which constitute mine drainage are entering the Strawberry

Creek diversion culvert through sedimentation ponds. On May

19, 1992, EPA sampled the Strawberry Creek diversion culvert -

and the results concluded the following pollutants were
present in the discharge:



Parameter Result'

Total Recoverable Aluminum 19.6

Total Recoverable Copper 1.11

Total Recoverable Zinc’ 1.482

Total Recoverable Lead <0.003

Total Recoverable Cadmium 0.025
" pH .3.09

! in mg/L except pH which is in S.U.

‘Mine drainage also flows along the outgide of the: diversion
culvert installed by Respondent into Strawberry Creek. On
May 19, 1992, BPA sampled Strawberry Creek downstream of the
diversion culvert and the results concluded the following
pollutants were present:

Parameter Regult'
Total Recoverable Aluminum 34.0
Total Recoverable Copper 1.91

Total Recoverable Zinc 1.88

Total Recoverable Lead <0.003
Total Recoverable Cadmium - 0.029
Total Recoverable Iron 18.5

pPH 2.87

! in mg/L except pH which is in S.U.

8. Pursuant to the Findings of Violation and Order for
Compliance (Docket Number CWA-VIII-93-04-C) issued by EPA on
November 24, 1992, Brohm has beenAmonitoring the quality of
Strawberry Creek at SW-2, The significant results of this
monitoring have been summarized and are attached to this Order as
Attachment B. |

9. As part of the Strawberry Creek pollutant loading
evaluation required by the Findings of Violation and Order for
Compliance (Docket Number CWA-VIII-93-04-C) issued by EPA on
November 24, 1992, Brohm discovered a seep in Strawberry §£nﬁnnnﬂ
sedimenﬁacion ponds D and B. This seep maf bé affecting the

water quality of Strawberry Creek.
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10. The discharges from Gil; Edge into Strawberry Creek
- .described in Paragraphs 7, 8, and 9 above, and in Attachment B
originate from "point sources" within the meaning of Section
502(14) of the CWA, 33 U.S.C. Section 2362(14).

11. Strawberry Creek and Ruby Gulch are "waters of the
United States" within the meaning of Section 502(7) of the CWA,

33 U.S.C. Section 1362(7).

| 12. The discharge of pollutants from a point source by
Respondent, into the waters of the United States, without first
obtaining the requisite permit pursuant to Section 402 of the
Adt,_33 U.S.C. Section 1342, constitutes a violation of Section

301 of the Act, 33 U.S.C. Section 1311.

IV, ORDER ON CONSENT
Based upon the foregoing FINDINGS, EPA Region VIII hereby

ORDERS AND RESPONDENT HEREBY CONSENTS, that:

13. Upon its effective date, this Order on Consent shall
superséde and replace the Findings of Violation and Order for
Compliance (Docket No. CWA-VIII-93-04-C) issued to Respondent on
November 24, 1992.

14. This Order on Consent shall be binding upon Brohm-
Mining Corporation, its agents, authorized representatives, and
successors or assigns, and any individual or business_entity that
may purchase or otherwise receive the Gilt Bdge Mine as described
in Paragraph 1, above, prior to the closure of this Order on

Consent.



1S. Respondent shall be in immediate compliance with
Section 301 of the Clean Water Act. Respondent shall terminate
all discharges of pollutants to waters of the United States
except as authorized by a valid permit issued pursuant to the
Clean Water Act, 33 U.S.C. Section 401, et seq.

16. If the Respondent is unable to cease discharge, or is
unable to comply with the effluent limits for Strawberry Creek
and Ruby Gulch at compliance points 001, 002 & 003 in NPDES
Permit No. SD-0026891, Respondent must take all measures
including interim treatment to reduce the quantity of metals and
increase pH in the discharge in accordance with the schedule for
compliance outlined in Paragraph 20 of this Order on Consent to
comply with the interim discharge limits outlined in Paragraphs

17 and 18 below.

Rischarge Limits
17. Ruby Gulch: Respondent shall design, construct and

operate interim treatment or other pollutant reducing measures,
in accordance with the schedule for compliance outlined in
Paragraph 20 of this Order on Consent, to meet the following
discharge limits at Compliance Points 002 and 003 as defined in
NPDES Permit No. SD-0026891:v.

Daily a/ - 30-day b/
Parameters Maximum Average
Total Recoverable Cadmium, mg/L -0.10. 0.08
Total Recoverable Copper, mg/L 0.30 _ 0.15
Total Recoverable Lead, mg/L 0.60 0.30"
Total Recoverable Mercury, mg/L 0.002 0.001
Total Recoverable Selenium, mg/L 0.0087S
Total Recoverable Zinc, mg/L 1.50 0.75
Total Suspended Solids, mg/L 30.0 c/d/f/ 20.0 c/d/¢£/

(dry weather)



Total Settleable Solids, mL/L 0.5 c/e/t/
(wet weather only)
Total Cyanide, mg/L 0.07

The pH at Compliance Point 002 shall be greater than 6.0 units
and less than 9.0 units at all times.

Total Petroleum Hydrocarbons shall not exceed 10 mg/L or impart a
visible f£ilm or sheen to the surface of the water or adjoining
shorelines.

There shall be no in-stream treatment of Ruby Gulch, unless the
proper permits are obtained in accordance with Section 404 of the
Clean Water Act.

a/ The "Daily maximum® ("Daily Max.) is the maximum value allowable in any
single sample of instantanecus measurament.

b/ The *30-day (and monthly) average" is the arithmetic average of all
samples collected during a consecutive 30-day period or calendar month,
whichever is applicable. The calendar month shall be used for purposes of
reporting self-monitoring data.

c/ No discharge limits ars applicable during a precipitation event of
greater than the 10-year 24-hour event, if the sedimentation control
facilities have been constructed and maintained to contain a 10-year 24-hour
precipitation event.

a/ Dry weather is considered to exist whenever the wet weather is not
occurring.

e/ Wet weather exists, during any 7 day period, when precipitation (or snow
melt) has occurred, during the 7 day period, at a level sufficient to increase
runoff at a couplianca point.

£/ During and for two days following any period(s) when reclamation and/or
treatment of the waste pile in Ruby Gulch is/are occurring, these limits do
not apply. However, Best Management Practices will be inplemented and
followed to control sedimentation during these activities. It is Respondents’
responsibility to inform EPA and SDDENR of their comstruction/reclamation

schedule. Failure to notify EPA and SDDENR of construction/reclamation
activities will void this provision.

18. Strawbherry Creek: Respondent shall design, comnstruct
and operate interim treatment or other pollutant reducing
measures, in accordance with the schedule for compliance outlined
in Paragraph 20 of thiSIOrder on Consent, to meet the following

interim discharge limits at Compliance Point 001:



Daily a/ . 30-day a/b/
Maximum

Parametexs

Total Recoverable Cadmium, mg/L 0.10 0.05
Total Recoverable Copper, mg/L 0.30 0.15
Total Recoverable Lead, mg/L 0.60 0.30
Total Recoverable Mercury, mg/L 0.002 - 0.001
Total Recoverable Zinc, mg/L 1.50 ' 0.75
Total Suspended Solids, mg/L 157.5 c/d/ 90.0 c/d/

The pH at Compliance Point 001 shall be greater than 6.0 units
and less than 9.0 units at all times.

Total Petroleum Hydrocarbons shall not exceed 10 mg/L or impart a
visible film or sheen to the surface of the water or adjoining
shorelines.

There shall be no in-stream treatment of Strawberry Creek, unless
the proper permits are obtained in accordance with Section 404 of
the Clean Water Act. o :

a/ The "Daily maximum® ("Daily Max.) is the maximum value allowable in any
single sample of instantanecus measurement. _ .

b/ The "30-day (and monthly) average" is the arithmetic average of all
samples collected during a consecutive 30-day period or calendar month,
whichever is applicable. The calendar month shall be used for purposes of
reporting self-monitoring data.

¢/ During runoff events, natural conditions may cause the limit for TSS to

be exceeded. If the permittee believes this will occur, they shall be allowed

to monitor the TSS at the upstream boundary of their property at the
monitoring station SW-1 (as labeled by Brohm). If Compliance Point 001
exceeds the daily limit for TSS during a runoff event, the TSS concentration

>

at Campliance Point 001 shall pnot exceed tha ambient TSS., This provisgion only = ’

applies if the TSS measured at SW-1 ig greater than the daily limit for
Compliance Point 001.

a/ During and for two days following any period(s) when excavation in
Strawberry Creek or reclamation and/or treatment of the waste pile in Ruby
Gulch is/are occurring, these limits do not apply. However, Best Management
Practices will be implemented and followed to control sedimentation during
these activities.

19. Respondent shall also implement the final *"Interim
Compliance Plan," developed in accordance with the Findings of
Violation and Order for Compliance (Docket Number |
CWA-VIII-93-04-C) issued by BPA on November 24, 1992, and
incorporated herein, in accordance with the compliance schedule

outlined in Paragraph 20 of this Order on Consent.

9



compliance Schedule

20. All of the submittal dates and milestones required by

this Order (and previous Order for Compliance) have been

incorporated into the following compliance schedule:

Milestone

;”Strawberry Creek -

10

Begin investigation of the integrity of the 3/15/93
! culvert in Strawberry Creek and begin replacement
| corroded culvert
Begin investigation to more readily identify the 4/1/93
seep at the base of the Dakota Maid pit and
feasibility of pump back system for the seep
Complete the design of the chemical feed system 4/1/93
for Ruby Gulch
Complete the enlargement and clearing of the 5/1/93
sedimentation basin in Ruby Gulch
Complete the construction of the treatment gystem | 5/1/93
in Ruby Gulch
Achieve discharge limitations in Ruby Gulch 6/30/93
Complete removal of tailings and replacement ot 60 days
the culvert in Strawberry Creek. after 4
approval is
received
from SDDENR
Begin the design of the interim treatment system 9/1/93
for Strawberry Creek '
Perform monitoring as outlined in the Strawberry 10/1/93
Creek Pollutant Loading Evaluation Plan and
submit result to EPA
Begin construction of the interim treatment 3/1/94
gystem in Strawberry Creek
Complete construction of interim treatment system | 5/1/94
| in Strawberxry Creek
Comply with interim discharge limitations in 5/30/94




Monitoring Requirements

21. As a minimum, upon the effective date of this Order,

the following cBABtituents listed in baragraph 32 shall be -
monitored at the fréquency and with the type of measurement
indicated at the locations specified in Paragraph 22 below.
Samples or measurementé shall be representative of the volume and
nature of the monitored flow. If no discharge occurs;during the
entire monitoring period, it shall be stated that no discharge or
overflow occurred. |
Discharge monitoring results shall be submitted for each
month postmarked no later than the 28th of the following mbnch;
Any additional water quality monitoring performed at the
monitoring points described in Paragraphs 22 and 23 shall be 2
submitted with the discharge monitoring results.
The samples shall be taken and analyzed in accordance with

40 CFR Part 136. Analytical detection limits shall be at or
below South Dakota water quality standard or EPA *"gold book"
criteria or the detection limitvshall be the lowest of the EPA
approved methods. Whole effluent toxicity monitoring shall’
follow the EPA, Region VIII protocol.

~-The requirements of Paragraph 22 will be superseded upon the
effective date of a NPDES permit for the Respondent’s facility.
The monitoring requirements in Paragraphs 21 and 23 will be in

- effect until this Order is closed by EPA.
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22. Self-monitoring Compliance Points: Discharges tofRULY
Gulch shall be monitored in the Gulch at the points to be
designated as Compliance points_OOZgoriOOf in NPDES permit no.
SD-0026891 which is scheduled to be issued for Gilt Edge.
Following the NPDES permit, Ruby Gulch shall be monitored-
initially at Compliance Point 002. After the completion of
additional sedimentation facilities, Brohm may réquest™a change
made to EPA in accordance with the "Change in Discharge®
provision in NPDES permit no. SD-0026891. Discharges to
Strawberry Creek shall be monitored in Strawberry Creek 10 yards
below the confluence of Strawberry Creek and Boomer Gulch; at the‘
point to be designated as Compliance Point 001 in NPDES permit

no. SD-~0026891.

Parameters Frequency
¥ Flow, MGD a/ Instantaneous or
Centinucus
Total Suspended Solids Weekly Grab
¢ D Total Petroleum Hydrocarbons Weekly _ Visual/Grab b/
DPpH a/ &/ Instantaneous
%‘remperaturu Weekly ¢/ Instantaneous
Ammonia-Nitrogen Biweekly Grab
Nitrate/Nitrite (as N) Biweekly g/ Grab
Cyanide-Total Biweekly d/ Grab
Cyanide-Weak Acid Dissociable Biweekly d/ " Grab .
Hardness Weekly @/ Grab
Total Recoverable Aluminum ‘Weekly Grab
Total Recoverable Arsenic Monthly Grab
Total Recoverable Beryllium Monthly Grab
Total Recoverable Cadmium Weekly : Grab
Total Recoverable Chromium Monthly Grab
Total Recoverable Copper Weekly Grab
Total Recoverable lron Monthly Grab
Total Recoverable Lead Weekly Grab
Total Recoverable Manganese Monthly Grab
Total Recoverable Mercury Monthly Grab
Total Recoverable Nickel Monthly Grab
Total Recoverable Selenium Monthly Grab
Total Recoverable Silver Monthly Grab
Total Recoverable Zinc Weekly ’ Grab
WET, Acute Quarterly Grab

12



a/ Flow in Strawberry Creek at Compliance point 001 shall be measured
daily; pH shall be monitored weekly at Compliance Point 001. Flow and
pH in Ruby Gulch at Compl:.ance point 002 or 003 shall be measured
weekly.

R/ TPH shall be visually monitored weekly. A grab sample shall be
collected if a sheen is observed and shall be determined using EPA
modified method 8015, ‘

s/ Ammonia-Nitrogen shall be sampled every two weeks. The temperature and
pH shall be recorded at the gsame time.

These parameters shall be measured at least once every two weeks.

Hardness shall be measured at the same time as the metals are sampled.

e

23. Seeps in Strawberry Creek: Upon the efféctive date of

this Order, Respondent shall monitor the following‘paramet:ers at
the specified frequencies at the seep located in Strawberry Creek
between sedimentation ponds D and BE. The seep shall be monitored

prior to mixing with Strawberry Creek.

Frequency Sample Tvpe

Parameters
Flow, MGD -Daily a/ Instantaneous or
‘ Continuocus
Total Suspended Solids Weekly Grab
Total Petroleum Hydrocarbons Monthly b/ Vigual
pH f -Daily g/ Instantaneous
Temperature Weekly g/ Instantanecus
Amncnmia-Nitrogen Weekly ¢/ Grab
Nitrate/Nitrite (as N) Weekly ¢/ Grab
Cyanide-Weak Acid Dissociable BiWeekly d/ Grab
Hardness Weekly &/ Grab
Total Recoverable Aluminum Weekly Grab
Total Recoverable Arsenic Mcnthly . Grab
Total Recoverable Cadmium © Weekly Grab
Total Recoverable Copper © Weekly Grab
Total Recoverable Iron Mcnthly Grab
Total Recoverable Lead Weekly Grab
Total Recoverable Manganese Monthly Grab
Total Recoverable Mercury Monthly Grab
Total Recoverable Nickel Mcnthly Grab
Total Recoverable Selenium Monthly Grab
Total Recoverable Silver Monthly Grab
Total Recoverable Zinc Weekly Grab

a/ Flow and pH shall be measursd daily when the seep is flowing. If the
flow is too low to be measured, a visual estimate may be used. If the
gSeep is not flowing, "no flow”® should be indicated and monitoring is not
raquired. .

B/ TPH shall be visually monitored monthly. A grab sample shall be

collected if a sheen is cbgerved and shall be determined using EPA
modified method 801S.
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</ Ammonia-Nitrogen shall be sampled every two weeks. The temperature and
pH shall be recorded at the same time.

These parameters shall be measured at least once every two weeks.

e

Hardness shall be measured at the same time as the metals are sampled.

24. Respondent shall also implement the £inal Strawbérry W ¢7
, . CoMmpicts
Creek loadings evaluation plan.’ The schedule for implementing siLHUJfL“

the plan has been incorporated into the compliance schedule in qwggﬂq_i
Paragraph 20 of this Order on Consent. The evaluation shall be Q&f&q~37$
conducted in accordance with the Strawberry Creek Loadings
Evaluation Plan éubmitted to EPA on June 4, 1993, and
incorporated herein.
25. Brohm agrees not.to: 1) contest the terms of NPDES
permit number SD-0026891 and 2) request an evidentiary hearing
for said permit. However, this paragraph does not include or
restrict in any way or manner any right or ability Brohm may now
have or may have in the future to request modification(s) of or
variance(s) to NPDES permit number SD-0026891 for causes -
including, but not limited to, alterations or additions to the
permitted facility or activity; development of new information;
changes to the standards, guidelines or requlations on vhichvthe
permit was based by promulgation of new or amended standards,
guidelines or regulations or by judicial decision; or correction
of technical mistakes, such as errors in calculation, mistaken

interpretations of law; or pursuant to any applicable federal or

~state law or regulation.
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26. Brohm agrees to make demand upon any financial
mechanisms available to it for the purpose of enabling Brohm to
bring the Gilt Edge mine into compliance with NPDES Permit No.
SD-0026891. o

27. If an event, including but not limited to delays in
completion of reorganization or financing of Brohm causes or may
cause delay in the achievement of the requirements of this Order
on Consent, Respondent shall notify BPA orally as soon as
possible and in writing within ten (10) working days ffom the
date Respondent first knew or should have known of such én event.
The Respondent’s written notice shall specify the length of the
anticipated delay, the cause(s) of the delay, the measures takgp
of to be taken by Respondent to prevent or minimize the éelay and
to prevent future delays, and a timetable by which those measures
have been or will be implemented. Failure by the Respondent to
provide the notice fequired by this section shall render this
section void as to the particular incident involved, and shall
constitute'a.waiver of the-Reépondent's right to obtain an
extension of time for its obligations under this section based on
such incident.

28. If the Respondent demonstrates that the delay or the
anticipated delay has been or will be caused by circumstances
beydnd the Respondent’s reasonable control (or the reasonable
control of any of the Respondent’s agents), and that the

Respondent has taken all reasonable measures to prevent or |

15



minimize such a delay, EPA may excuse performance, extend the
time for performance of such requirement for a period not to
exceed the actual delay resulting from such circumstances, or
re-negotiate this Order on Consent with Brohm. EPA’s
determination on these matters shall be made as soon as possible,
in writing, after the receipt of the Respondent’s written
notification of the event. Any extension of one compliance date
based on a particular incident will not necessarily result in an
extension of a subsequent compliance date ‘or dates. The
Respondent must make an individual showing of proof regarding
each delayed incremental step or other requirement for which an
extension is soﬁght. | |

29. All notices and/or reports required by this Order shall
be sent to EPA with a copy provided to the State of South Dakota
.at the following addresses:

Melanie Pallman | Tim Tollefsrud

NPDES Branch South Dakota Department of
Management Division Environmental and Natural
U.S. Environmental Resources

Protection Agency Joe Foss Building

999 18th Street, Suite 500 523 East Capitol

Denver, CO 80202-2466 , Pierre, SD 57501-3181

30. Any deliverables,vplans, reports, specificationmns,
schedules and attachments required by this Order are, uﬁon
approval by EPA, incorporated into this Order. Any
non-compliance with such EPA-approved deliverables, plané,
reports, specifications, schedules, and attachments shall be
deemed a £ailﬁre to comply with this brder and subject to EPA |

enforcement action.
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31. Brohm shall allow access by any authorized
representatives of BPA and South Dakota Department of Environment
and Natural Resources, upon proper presentation of credentials,
to sites and records relevant to this Order for any of the
following purposes:

a. To inspect and monitor piogress of the activiﬁies

required by this Order;

b. To inspect and monitor compliance with this Order; and

c To verify data submitted to EPA.

This Order shall in no way limit or otherwise affect EPA’'s
authority to enter; conduct inspections, have access to records,
or monitor compliance pursuant to any statute, regulation,
permit, or court order. |

32. 1In accordance with 33 U.S.C. Section 1319(d), failuré
to comply with this drder may result in civil penalties of up to
© $25,000 per day for each violation of Section 301 of the Clean
Water Act, 33 U.S.C. Section 1311, and 33 U.S.C. Section 1319(c)
authorizes fines and imprisonment for willful or negligent
violations of the Clean Water Act. FURTHER, the Criminal Fine
Enforcement Act of 1984, P.L. 98-596, provides for fines in

excess of the amount specified in the statute under certain

circumstances.

17



Y. EFFECTIVE DATE

This Consent Agreement and Order shall become effective upon

the date. executed by EPA.

SO ORDERED AND AGREED:

BROHM MINING CORPORATION:

Ve . R R . - .
. Se SO LT T -/ )

Alan R. Bell, President Date
Brohm Mining Corporation

ENVIRONMENTAL PROTECTION AGENCY:

Y/

Max H. Dodson, Director Dat
Water Management Division ‘

U.S. Environmental Protection Agency

999 18th Street, Suite 500

Denver, Colorado 80202-2405

18



STATE OF COLORADO )
)ss.
COUNTY OF Zdimas’ )

On this 724 _ day of 2%{&»1993, before me the undersigned officer, personally

~ appeared Alan R. Bell, who acknowledged himself to be the President of MinVen Gold Corporation,

and that he, as President, being authorized to do so, executed the foregoing instrument for the
purposes therein contained by signing the name of the corporation by himself as Presidnet.

IN WITNESS WHEREQF, I hereunto set my hand and official seal.

Public, Colorado s/

KAYRON McCOY
(SEAL) Notary Public, State of Colorado

g ires: g | County Of Ad
My Commission Expires: ‘4‘# X3 /574 My Commissilc‘)ntyExplresagn:pL 23, 1994




In the Matter of: -
Brohm Mining Corporation ' o L2
Deadwood, South Dakota 57732 .
Docket No.: CWA-VIII-93-36-C

-~

AL R

CERTIFICATE OF SERVICE

I HEREBY CERTIFY THAT ON THE DATE SET FORTH BELOW, I hand-

delivered and filed with Regional Hearing Clerk, the orlglnal of
the "Findings of Violation and Order on Consent®:

Original by Hand:

Joanne M. McKinstry
Regional Hearing Clerk
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Strawberry Creek is located in a small, south and east trending valley that drains
an area of approximately one square mile. The drainage area extends a distance of
about two miles from an elevation of approximately 5,700 feet, just north of the mine,
to the confluence with Bear Butte Creek at an elevation of approximately 4,900 feet.
Major contributions to flow in Strawberry Creek originate from undisturbed areas north
and west of the mine facilities, tributaries and runoff from undisturbed areas south of
‘the mine, and runoff from portions of the mine including fill slopes in the leach pad and
surge pond areas. Surface water discharge does not occur from the mine pits. Runoff
from the waste rock dumps, in their current configuration, does not discharge into the
Strawberry Creek catchment. |

The Strawberry Creek catchment starts immediately northwest of the leach pad
and topsoil storage pile at the mine and flows past the west side of the topsoil storage
pile, as shown on Plate 1. Flow in the creek is diverted through the active mine area
in a buried corrugated metal pipe (CMP) culvert which discharges to the Strawberry
Creek channel below the mine. Surface water runoff from undisturbed and disturbed
areas in the vicinity of the mine is intercepted by a system of sedimentation ponds
(labeled Pond A through Pond E in a downstream direction). Pond A retains runoff
from portions of the topsoil storage pile and fill slopes of the leach pad. Overflow from
Pond B is directed into the CMP inlet. Overflows from the sediment ponds C, D, and
E discharge into the CMP through individual stand pipes during high runoff periods.
A French drain is constructed beneath the fill on which the process plant and surge
pond are located. Flow in the French drain discharges into Pond C which is connected
to the CMP by a standpipe. |

In several areas, the base of the CMP has deteriorated due to contact with relic
tailings and low pH waters. The deterioration has resulted in leakage from the CMP
at numerous locations. In the past, BMC has replaced several sections of the
deteriorated CMP in an attempt to reduce the leakage from the CMP.

I
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Several changes were made to the diversion system in upper Strawberry Creek
by BMC between the high-flow and low-flow sampling events. Prior to the high-flow
sampling event in May, 1993, the CMP paralleled the Strawberry Creek channel for
approximately 2,500 feet and discharged into the creek below the mine site immediately
upstream of Pond E and west of the Sunday pit. Subsequent to the high-flow sampling
event, Pond D and the lower portion of the CMP was removed. The CMP now
terminates immediately below Pond C on the east side of the mine road. Discharge
from the CMP flows along the excavated path of the CMP in the approximate alignment
of the original Strawberry Creek channel.

Below Pond E, Strawberry Creek flows south and east approximately 1.2 miles
before discharging into Bear Butte Creek. Three primary tributaries enter Strawberry
Creek in the lower reach below the Gilt Edge facility. Cabin Guich joins Strawberry
Creek approximately 700 feet downstream of Pond E. Hoodoo Gulch, a relatively small
tributary, joins Strawberry Creek approximately 4,000 feet below the mine site. Hoodoo
Gulch originates at several sediment ponds just southeast of the Sunday pit. Another
major tributary, Boomer Guich, joins Strawberry Creek from the south approximately
1,500 feet above the confluence of Strawberry Creek and Bear Butte Creek. Other
inflows to Strawberry Creek downstream of the mine site include a drainage conveying
runoff from the mine access road which joins the creek 800 feet below the mine, and
a small tn'butary which enters the creek from the Orifino mine located 1,40C feet
upstream of Hoodoo Guich.

Metal loads in Strawberry Creek can be associated with a few sources. These
sources include flows originating from seeps, surface water in contact with reaches of
relic tailings, and flows leaking through holes in the CMP. Relatively higher metal loads
were observed in several reaches of Strawberry Creek including a drainage parallel to
the lower portion of the CMP, flows at the CMP outlet and flow below Pond E.

I
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2.0 SAMPLING AND ANALYSIS APPROACH

Field activities were conducted according to procedures and methods presented
in the Strawberry Creek Water Sampling Plan (WWL, 1993). Water quality samples,
stream sediment sampiles, field parameters, and flow rate measurements were collected
at the sampling locations. Samples were collected »from all identifiable sources of inflow
to Strawberry Creek, from Strawberry Creek above and below inflow sources, and at
other appropriate locations in Strawberry Creek, such as from sediment ponds and
across reaches of relic tailings. Samples were also collected from the two mine pits.

Sampling locations were identified by a reconnaissance of site conditions
conducted prior to the high-flow sampling event. If flow was present, samples were
collected during the low-flow sampling event at identical locations as the high-ﬂow
sampling event. However, many of previous sampling locations were dry during the
low-flow sampling event, especially in the headwaters of Strawberry Creek. Several
new sampling locations were added during the low-flow sampling event, primarily as
a result of modifications to the CMP in upper Strawberry Creek. Samples were
collected at a total of 44 locations during the high-flow event and at 35 locations during
the low-flow event. Plate 1 identifies the sampling locations and other relevant surface
_ featurés. Table 1 provides a brief description of all sampling sites in order from
downstream to upstream.

For purposes of sampling and analysis, Strawberry Creek was divided into two
major segments. Segment A represents the downstream reach of Strawberry Creek
below the operational mine area, from Pond E to immediately downstream of the
confluence of Strawberry Creek with Bear Butte Creek. Segment B includes the upper
portion of Strawberry Creek from its headwaters to upstream of Pond E, and includes
the Gilt Edge mine facilities. Strawberry Creek in this upper segment is primarily
confined to the CMP. In addition to Strawberry Creek, all seeps, tributaries, ponds and
other sources contributing flow to the creek were sampled.

1
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Two sampling teamé, A and B comrresponding to segments A and B, were
deployed to measure field parameters, collect water and sediment samples, and
measure flow. Field parameters consisting of pH, temperature, and specific
conductance were measured at the ime of sample collection. Sampling progressed
from downstream to upstream within each segment. Sample locations are identified
as SBB(n) or SBA(n). The first two letters SB represent Strawberry Creek, the third
letter "B" or "A" represents segment B or segment A respectively. The number (n)
identifies the sample site within the segment. Generally, the sampling locations were
consecutively numbered, downstream to upstream within each segment. To remain
consistent with the numbering system for both sampling events, the identification of
sample sites added during the low-flow sampling events were labeled by adding letter
"A" or "B" to the end of the closest upstream or downstream sample number. For
example, two new seeps identified during the low-flow sampling everit upstream of
existing site SBB9 were labeled SBBSA and SBBSB.

\
n

P.M. De Dycker & Associates, Inc.




Loaliliy CiaiudUun Mo TR R YT OIS R N ]

Gilt Edge Mine 6

TABLE 1
SAMPLE LOCAT10N DESCRIPTIONS
STED | SAMPLED SITE DESCRIPTION
5/93 | 8/93 e
SBA1 / 7/ Bear Butte Creek, downstream of Strawberry Creek confluence, former aite SW-3.
SBA2 v/ 4 Bear Butte Creek, upstresam of Strawberry Creek confluence, former site SW-8.
SBA3 7/ 7/ Strawberry Creek immediately upstream of Bear Butte Creek confluence, former site SW-8.
SBa4 7/ 7/ Strawberry Creek below Boomer Guich confluence.
SBAS 7 7/ Boomer Guilch above Strawberry Creek confluence.
SBAS 7 7/ Strawberry Creek above Boomer Guich confluence.
SBA7 7/ 7/ Spring emerging between Boomer Guich and Hoodoo Guich.
SBAS 7/ 4 Strawberry Creek downstream of Hoodoo Guich confluence between beaver dams.
SBA9 7/ 4 Hoodoo Guich, above the access road along Strawberry Creek.
SBA10 / 7 Strawberry Creek upstream of Hoodoo Guich confluence.
SBA11 7/ / Strawberry Creek downstream of Orifino Guich seep area.
SBA12 7/ 7/ Lower Crifinc Guich seep.
SBA13 7/ / Grifino Guich flow along side the Orifino mine shaft.
SBA14 / 7/ Qrifino Guich, below beaver dam, adjacent to concrete foundation.
SBA15 7/ 7/ Strawberry Creek upstream of Qrifino Guich seep area.
SBA18 7/ 7/ Strawberry Creek, downstream of Cabin Creek confluence.
SBA17 4 4 Cabin Creek, above Strawberry Creek confluence.
SBA18 " 7/ Strawberry Creek, upstream of Cabm Creek confluence and below the mine access road
drainage, former site SW-2.
SBA19 7 Dry Drainage from mine access road above Strawberry Creek.
Dry Seep south of the storage shed, flow ponds up and indirectly enters Strawberry Creek.
7/ Strawberry Creek above the mine access road drainage.
v | Strawbemy Creek at the outiet of pond E, upstream ot SBA21.
7/ Sunday PH‘ water sample.
7/ Dakota Maid Pit water sample.
4 Strawberry Creek approximately 50 feet downstream of the CMP within the relic tailings
area and upstream of Pond E.
$BB2 / N/A | Strawberry Creek at the CMP outlet.
SBB3 4 N/A | Strawberry Creek, flow from leakage in the exposed portion of the CMP upstream of the
outlet.
SB84 7/ N/A | Cumulative flow from seeps at the base of the embankment below Pond D, east of the
‘ CMP.
N/A 7/ Seep from east embankment of Strawberry Creek drainage, upstream of SBB1.

PM. De Dycker & Associstes, Inc.
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SITE ID SAMPLED SITE DESCRIPTION

SBBS / 7/ Pond D, flows through a standpipe and enters the CMP.

SBBs 4 - Dry Runoff and seep from the west side of mine accesa road which discharges from a road
culvert into the drainage parailel to the CMP and fiows to Pond D.

SBB7. 4 Ory Discharge from an 8-inch commugated plastic drainage pipe, approximately S fest upstream
of SBBS. The pipe is aligned in a northeast direction under the mine access road, but the
source of flow is unknown.

S8B8 4 4 Flow in the drainage parallel to the CMP, passes through reiic tailings area downstream of
' SBB9 and upstream of Pond D.

4 Combined flow from seseps upstream, in a drainage parallsi to and sast of the CMP, which
drains to Pond D.

Seep from east embankment of Strawberry Creek drainage upstream of SBBS.
Seep from excavated CMP ditch wall upstream of SBB9.

Strawberry Creek upstream of SBBS at an opening in the CMP.

Seep under CMP outlet, upstream of SBB10B, immediately downstream of SBB10.

Combined seep fiow along east embankment of CMP excavation, downstream of SBB10A.

SBB11 4 Pond C flows through a standpipe to the CMP.

28 AN AR AN 3 RN AN

S8812 v Seep from fill materiai east of the main access road, flows through a culvert under the

french drain and enters Pond C at SBB13.

Sesp flow above pond C.

Combined flows from the French drain on the north bank of Pond C. Former sampie FD-1.

S8B14 v/ Flow from natural drainage upstream and west of Pond C, flows along an access road to

Pong C.

SBB15 v/ Strawberry Creek flow at the entrance to the CMP.

Pond B water upstream of iniet to CMP, and upstream of SBB15.
Seep above Pond B, upstream of SBB15. Fows into Pond B.

Seep flow upstream of previous SBB186.

SBB17 4

Strawberry Creek upstream of seep SBB16 and bsiow natural (dry) tributary.

S8818 7 Strawberry Creek upstream of site SBB19, formerty called SW-1, above the mine boundary.

SBB19 4 Seep at toe of the topscil storage pile, flows to the access road above SBB17 and east of

Strawberry Creek.

SBB20 7/ Guich southwest of the process surge pond, flow intercepted by the french drain.

glgl 2| glgl<|gl~lg| 2|8~

Guich west of the process surge pond and north of SBB20, flow intercepted by the French

drain.

SeBa1
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ARACTERISTICS

asured in Strawberry Creek and its tributaries during the high-flow and

are graphically depicted on Figures 1 through 3 and Figures 4 through

Table 2 and Tabie 3 provide a tabular summary of flows measured
flow and low-flow events. In Table 2 and Table 3, inflows to Strawberry
n distinguished as primary or secondary tributaries. Primary tributaries
) Strawberry Creek, while secondary tributaries flow directly to primary

gain or loss in flow across each reach of the creek is also shown in

able 3. The net gain or loss in flow is calculated by summing the
ek flow and tributary inflow within the reach and then subtracting the
flow. These calculated gains or losses in flow from the upstream to
mpling stations on the creek are referred to as non-point sources (NPS).
in in flow within the reach indicates an unidentified source of inflow,
water discharge. Conversely, a calculated loss of flow across a reach
flow source, such as ground water recharge. it is noted that any flow
rrors are included as a gain or loss in flow within a reach. Generally,
the flow measurements are judged to be within 10 percent. The flow
rror could represent a significant portion of the calculated gain or loss
'@ relative percent increase or decrease in flow is comparable to the
Jrement error of 10 percent.

jain or loss in flow for a specific reach of Strawberry Creek presented
Ible 3 can be compared to the measured flow in the reach to provide
the relative magnitude of the non-point source flow component. In
} non-point source gain or loss in flow is a relatively large fraction of the

As can be observed in Table 2 for the upper segment of Strawberry

: B, SBB18 to SBB1), the non-point source flow component contributed

PM. De Dycker & Associates, Inc.
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3.1 High-Fiow Event

At the most upstream site on Strawberry Creek (SBB18, located above the mine
site), the measured flow was 11 gpm. Small inflows from seeps combined to generate
26.4 gpm in Strawberry Creek at the point where the flow enters the CMP (SBB1S).
Downstream of the CMP inlet no other inflows to the CMP were identified until Pond C.
It was not possible to measufe the flows from Ponds C and D because the overflow
enters a stand pipe connected directly to the CMP. Pond C was overflowing into the
stand pipe connected to the CMP. The overflow from Pond C (SBB11) was visually
estimated to contribute 20 gpm to the flow in the CMP. When corr;pared to the flow
of 96.9 gpm at SBB10 and the flow of 26.4 gpm at SBB15, the 20 gpm discharge from
Pond C indicates a NPS gain in flow of '50.5 gpm.

Station SBB10 represented a sample location within the CMP at a point where
an opening existed in the CMP downstream of Pond C. Sources of flow to Pond C
included a seep east of the access road (SBB12), the discharge from the French drain
(SBB13), and a natural drainage (SBB14). An altemate method to balance the flow is
possible by combining inflows to Pond C consisting of SBB14, SBB13 and SBB12 and
the flow at upgradient SBB15 for a combined flow of 138 gpm. This combined flow of
139 gpm when compared to the 96.9 gpm flow at downgradient SBB10 indicates a net
flow loss of 42.1 gpm. This flow balance is probably more accurate than using the
visual outflow estimate for Pond C. |

A drainage originated just above SBB9 from what-appeared to be leakage from
the CMP. This drainage flowed paralle! to and east of the CMP and was in contact with
relic tailings. This drainage also rveceived flow frorﬁ two other sources, 27.4 gpm from
SBB6 (a seep below Pond C that drained from a road culvert under the mine road) and
10.4 gpm from SBB7. Sample SBB7 represented the discharge from an 8-inch
corrugated plastic pipe which appeared to extend under the mine road, but the source
of water was unknown. The drainage continued to flow adjacent to the CMP in contact

.
(L]
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with the relic tailings and discharged into pond D. Sample SBB8 was collected from
this drainage above Pond D. '

Pond D overflowed into the stand pipe connected to the CMP. Sample SBBS
was collected from Pond D. The CMP terminated immediately downstream of Pond D.
The base of the CMP between Pond D and the CMP outlet was deteriorated to the
point that only a fraction of the flow conveyed by the CMP discharged at the outlet.
The flow measured at the CMP outlet (SBB2) was only 14.2 gpm. Flow was
discharging at multiple poinfs along the base of the culvert. Sample SBB3 represented
the discharge from the CMP at one of the leak points. Due to the rhultiple discharge
points, the total flow from the CMP could not be measured. The flow measured at
SBB1, downstream of the CMP outlet, was 182.6 gpm. The NPS gain in flow between
SB8B1 and SBB10 of 39.2 gpm shown in Table 1 is inaccurate since the total flow at the
CMP outlet could not be measured.

Segment A of Strawberry Creek begins below Pond E at SBA21 where the
measured flow was 171 gpm. SBA18 in Strawberry Creek received 14.1 gpm from
SBA19, runoff from the access road, and an estimated 10 gpm from 'pdnded water,
(SBA20) which indirectly entered the stream. In this reach, a NPS gain in flow of 37.7
gpm was calculated. Ancther NPS gain in flow of 50.4 gpm was observed in the reach
across Cabin Creek (SBA18 to SBA16). Above the confluence of Hoodoo Guich
(SBA10), and below the confluence with Orifino Guich (SBA11), a NPS gain of 264.3
gpm in the flow of Strawberry Creek was identified. However, this may have been due
to the inability to accurately measure the flow at SBA11. At the confluence of Hoodoo
Gulch (SBAS), on Strawberry Creek between SBA10 and SBAS8, a NPS loss in flow of
86.8 gpm was calculated. Immediately upstream of Bear Butte Creek, the flow
measured at the confluence of Strawberry Creek at SBA3 was 905 gpm. Above and
below the confluence in Bear Butte Creek, the measured flow was 6,218 gpm and
6,649 gpm, respectively, amounting to an unexplained flow loss of 474 gpm in Bear
Butte Creek.

W
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'd Figures 4 thorough 6 present the flows measured in Strawberry
low-flow sampling event. Many of the locations previously sampled
rry Creek were dry during the low-flow sampling event. Sample
SBB17, SBB15 and SBB10 at the headwaters of Strawberry Creek
he low-flow sampling event. Tributary flows from seeps SBB19 and
re sampled during the high-flow event were also dry. |

sample locations were added within the headwaters of Strawberry
location was the flow from a seep (SBB16A) between Pond A and
pstream of SBB16. The second site represented a sample collected
ter in Pond B above the CMP inlet (SBB15A).

» discharge was occurring from Pond B into the CMP inlet. West of
'd process plant, the natural drainages (SBB21 and SBB20) were dry.

adient of Pond C, the natural drainage (SBB14) and the seep (SBB12)

bad were also dry. Although the French drain appeared to be dry, a
eep (SBB12A) flowing at 2.3 gpm to Pond C was exposed near the
The entire
xposed in Pond C, therefore no water was entering the CMP from

rock comprising the west side of the French drain.

2rminates immediately below SBB10, east of the mine road and below
was observed from the outlet of the CMP. An excavated trench was
outlet of the CMP to immediately above Pond E. The trench was
ated to expose the CMP for removal. This trench conveyed the flow
ek. A ditch remains in place of the CMP which extends above and
e of the trench. Several seeps emerged from the trench walls and
o distinct drainages which merged at SBB8. Within the trench, one
2ducing approximately 1.2 gpm émerged from the east trench wall

PM. De Dycker & Associates, Inc.
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iding a total flow of 15.6

3sented the initiation of
sources of flow directly
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"evious location of Pond
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rred in the reach of the
f this NPS flow may be
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e flow measured in the

6.8 gpm from the outlet
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| below the Orifino Mine
Additionally, a relatively
the reach of the creek
v Boomer Guich (SBA4)
27.3 was also indicated
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H sBB19 1.0
ﬂ sBa17 14.0 +20
Il SBB16 8.7
seB1s 264 +8.7 CMP Intet
SBB21 - 99
$B8820 120
$BB14 23 +0.4
S8813 18.8 French drain
$8812 \ 715
*SBB11 : 20 Pond C
SBB10 96.9 +50.5
$B8B9 6.1
i SEB7 10.4
I $886 274
sBes 310 -129
$BBS 45 . . +140 Pond D
SBB4 | 15
l[ SBB3 ) 1188
r SBB2 142 CMP Outlet
ﬂ $BB1 1828 ‘ _ +392
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TABLE 2

FLOWS MEASURED DURING HIGH-FLOW EVENT

SBA20 10.0

SBA19 14.1
SBA18 2328 +37.7

SBA17 118.8 Cabin
SBA16 4020 +50.4
SBA1S ] 402.0 0

SBA14 ‘ 12.2 Orifino

SBA13 27 Qrifino

SBA12 1.8 Crifino
SBA11 | s97 +1.0
SBA10 . 684.0 +264.3

SBA9 218 ' Hoodo
SBAB . 619 -86.8

SBA7 1.0 Spring
SBAS 500.0 -120.0

SBAs 274.4 Boomer
SBA4 781.0 +6.6
SBA3 905.0 +124

{ 'SBA2 6218.0 Bear Butte

'SBA1 _L 6849.0 474 Bear Butte |

' Sites SBAT and SBA2 are on Bear Butte Creek, downstream and upstream of Strawberry Creek.
* Flows from the ponds into the standpipes were visually estimated.

1

PM. De Dycker & Associates, Inc.



Loading Evaiuation Report

Gilt Edge Mine

September 25, 1953
16

TABLE 3
FLOWS MEASURED DURING LOW-FLOW EVENT
SBB10A 4.1
SB8B108 186 +11.8
12
1.7
SBB9 4.8 +1.7
SBBs8 18.2 5.0
SBBs' 2.3 +7.1 'Pond O
SBB4A 1.1
SBB1 28.0 +486
SBA21A 29.0 +1.0 Pond E
SBA21 2.2 88
SBA18 154 6.8
SBA17 154 Cabin
SBA18 7.4 34
SBA1S 32.1 +4.7
SBA14 8.0 " Orifino
SBA13 0.1 Orifino
SBA12 0.1 Orifino
SBA11 4238 +25
SBA10 798 +37.0
$BA9 3.1 Hoodoo
SBAS 838 +09
SBA7 0.5 Spring
SBAS 68.8 155 1
SBAS 410 Boomer I
S8A4 179.6 +69.8 J
SBA3 2089 +27.3 J
1SBA2 849 Bear Butte
1SBA1 10582 39 Bear Butte
=

* Pond D was removed prior to the low flow event.

* Sites SBA1 and SBA2 are on Bear Butte Creek, downstroamandupsmamcfStrawbmyQuk

"
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4.0 CONCENTRATIONS

The water quality samples collected during the high-flow and low-flow sampling
events were analyzed for the parameters shown in Table 4. The metal constituents
were analyzed on both a total recoverable and dissolved basis. The results of the
laboratory analyses are présented in Appendix A.

The concentrations were compared to the performance standard concentrations
listed by the U.S. Environmental Protection Agency (EPA), Region Viil for Strawberry
Creek in “F"tndings of Violation and Order for Compliance” pertaining to the Gilt Edge
Mine dated November 24, 1993. The following performance standards for total
recoverable metals and total suspended solids (TSS) were used to compare to the
measured concentrations:

Parameter Daily Maximum (mg/!) Monthly Average (mg/l)
Copper 0.3 0.15

Zinc 1.5 0.75

Lead 0.6 0.3

Mercury 0.002 0.001

Cadmium - 0.10 0.05

TSS 30 : 20

The above standards were compared to all sampling locations including those samples
not collected directly from Strawberry Creek.

4.1 High-Flow Event

Lead and cadmium concentrations were less than both standards at all sampling
locations. Mercury and selenium concentrations were below laboratory detection limits
at all sampling locations and therefore, less than the respective standards.
Concentrations of copper and zinc frequently exceeded both the daily maximum and
monthly average performance standards.

n

PM. De Dycker & Associates, nc.



Loading Evajuation Report : September 25, 1953
Gt Edge Mine 1}

- Copper concentrations exceeded the above standards essentially throughout
Strawberry Creek, except for the reaches of the creek above the mine. Total
recoverable and dissolved copper concentrations were generally higher in the lower
segment of Strawberry Creek. In Strawberry Creek, copper concentrations were the
highest in the reach immediately below Pond E to above the éonfluence with Cabin
Creek, and exhibited a decreasing trend in a downstream direction. The total
recoverable copper concentration in Boomer Guich exceeded the monthly .average
standard. Copper concentrations were also elevated in Bear Butte Creek downstream
of Strawberry Creek.

Zinc concentrations exhibited similar trends as copper concentrations. Zinc
concentrations exceeded the above standards essentially throughout Strawberry Creek,
from immediately above Pond C to upstream of Boomer Guich. Several inflows to
Strawberry Creek also exceeded the above standards including drainages adjacent to
the relic tailings and the access road drainage below Pond E. In general, total
recoverable and dissolved zinc concentrations were highest in Strawberry Creek in the
reach below Pond E to above the confluence with Cabin Creek, and exhibited a
decreasing trend in a downstream direction.

Concentrations of TSS also exceeded the above standards, although, primarily
in the lower reaches of Strawberry Creek. In upper Strawberry Creek, two seeps
flowing into the creek, SBB19 and SBB16, exceeded the TSS standards with
concentrations of 50 mg/L and 40 mg/L, respectively. Inlower Strawberry Creek, from
Pond E to the confluence with Bear Butte Creek, TSS concentrations in the creek
ranged from 65 mg/! to 25 mg/I.

n
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upstream creek load and the tributary inflow loads within the reach from the
downstream creek load. These calculated gains or losses in loading from thé upstream
to downstream sampling stations on the creek are referred to as non-point sources
(NPS). A negative NPS value indicates a loss of load in the creek across the reach,
while a positive NPS value indicates an unaccounted gain in loading. Potential sources
of unaccounted gains or losses in load within a reach include ground water discharge
or recharge, geochemical precipitation of metais, or sorption of metals from sediments
into the water column. Errors in flow measurements or laboratory analyses may also
be attributed as a NPS.

Total recoverable metal loads for arsenic, cadmium, copper, aluminum, iron, and
zinc during the high-flow and low-flow sampling events are presented and discussed
in the following sections. Since concentrations of mercury, selenium, silver, and lead
were less than laboratory detection limits at all or most of the sampling locations, these
parameters were not included in the loading balance. Field pH values are graphically
shown on Figures 7 and 8 for the low-flow event and on Figures 9 and 10 for the high-
flow event. Figures 11 through 16 and Figures 17 through 20 graphically depict the
total recoverable metal loads for the high-flow event and low-flow event, respectively.
The plots of the metal loads are split into stream segments A and B to avoid
congestion of the data points. However, the scale of the plots is the same from
segment A to segment B for each metal and sampling event. The continuous line on
the figures represents the calculated load in Strawberry Creek. Symboils not on the line
represent loads associated withﬁ inflow sources, such as tributaries and seeps.’
Samples collected at sites SBB2 and SBB3 in Segment B during the high-flow event do
not represent the total flow in Strawberry Creek, and therefore the metal loads at these
sites are shown as tributaries on Figures 11 through 16.

.
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PM. De Dycker & Associates, Inc.



Loaaing Evaiuation Repornt : - September 25, 1953
Giit Edge Mine ' 29

5.1 High-Flow Event

During the high-flow sampling event, concentrations of aluminum, iron, copper,
manganese, and zinc were detected at most of the sampling locations in Strawberry
Creek. Arsenic and cadmium concentrations were detected in the lower segment of
the créek, but were typically less than laboratory detection in the upper segment of the
creek. Concentrations of mercury, selenium, silver, and lead were less than laboratory
detection at all or most of the sampling locations, therefore, loads for these parameters
were not evaluated.

As discussed previously, the total gain in load calculated for a given reach of the
creek is comprised of the known loading from a paoint source and the loading from a
non-point source. The contribution of a point or non-point source load was evaluated
relative to the total load or other sources of loading. Table 5 provides a summary of
the total increase in load, point source loads and non-point source loads for selected
metals and flow for Segment A and Segment B of Strawberry Creek. Again, Segment
A represents the lower reach of creek below the mine, while Segment B represents the
upper reach of the creek across the mine area.

As shown in Table 5, the net increase in load observed across Segment A was
typically significantly greater than that observed for Segment B. In other words, the
majority of loading in Strawberry Creek was observed in Segment A, the lower reach
of the creek below the mine. In addition, the relative contribution from non-point
sources to the total increase in load was typically greater in Segment A than in
Segment B. For example, the total increase in aluminum loading observed in Segment
A was 50.5 Ibs/day compared to 17.2 lbs/day for Segment B. In Segment A, the point
sources accounted for only about 5 percent of the total load increase observed in
Segment A, while the point sources in Segment B accounted for about 65 percent of
the total increase in load observed in Segment B. The relative contribution of loading

I
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from point sources and non-point sources, and the magnitude of the load increase
observed in each segment varies for each metal.

5.1.1 Identified Increases in Loading (Point Source) ---

Several locations in upper Strawberry Creek were identified as distinct sources
of loading. However, the magnitude of the loads contributed from these point sources
were relatively small in compérison to loadings observed in lower Strawberry Creek.
In upper Strawberry Creek, three sources of flow enter Pond C; SBB12, SBB13 and
SBB14. SBB12 is a seep which emerges from the west embankment of the mine road,
enters a culvert and discharges into the pond. Dissolved zinc, manganese and total
aluminum loadings were relatively higher from the SBB12 seep as compared to the
other tributary loads (SBB13 and SBB14) and Pond C (SBB11). Considering the
balance of flows entering Pond C, SBB12 contributes the majority of the metal loading
relative to the other sources. | |

The drainage east of the CMP between SBB9 and Pond D (SBBS) flows in
contact with relic tailings. Values of pH progressively decrease from upstream to
downstream. Net increases in aluminum and iron loads, and to a lesser extent copper

and manganese loads, were observed in this reach. Inflows from the corrugated

plastic pipe (SBB7) and the culvert from the east side of the mine road (SBB6)
discharge between the CMP and the mine road embankment. Gains in loading
between SBBS and SBBS are believed to resuit from contact with relic tailings in the
channel and beneath the CMP. ’ |

In lower Strawberry Creek, point source inflows to the creek occur primarily from
natural tributaries. These sources of inflow include: a seep below Pond E (SBA20),
runoff from the mine access road (SBA19), Cabin Creek (SBA17), seeps from the
Orifino mine (SBA14, SBA13, and SBA12), Hoodo Gulch (SBAS), a spring below Hoodo
Guich (SBA7), and Boomer Guich (SBAS). Generally, the loads associated with these

n]
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point sources are small in comparison to the load in Strawberry Creek. Relative to the
above point sources, Hoodo Guich contributes the largest point source loading for
maost metals.

As discussed previously, metal concentrations are typically highest in Strawberry
Creek upstream of Cabin Creek (SBA18), and decrease in the downstream direction.
Loads for most metals in Strawberry Creek tend to peak at SBA10, above Hoodo
Gulch, and decrease in a downstream direction. The inflows of relatively high pH
waters from the natural tributaries are believed to resuit in account for the }decreasing
trends in concentrations and loads in lower Strawberry Creek. The inflows are believed
to result in the geochemical precipitation of iron and aluminum, and to some extent, the
co-precipitation of other metals. The precipitation of the metals would be dependent
on the respective geochemical behavior of each metal. The total recoverable iron
concentrations and loads are'signiﬁcanﬂy greater than the dissoived iron concentrations
and loads in lower Strawberry Creek. To alessor degree, a similar trend was observed
for total recoverable and dissolved aluminum loads. The higher total recoverabie iron
loads are believed to be a function of the suspended solids.

5.1.2 Undefined Sources of Loading (Non-Point Sources)

As discussed previously, non-point sources (NPS) contribute a portion of the
loading observed in the creek. These loadings are believed to be associated with
dissolution of metals from relic tailings or sediments and ground water contributions.
It is emphasized that the NPS gains or losses may also result from errors in flow
measurement or laboratory analyses. For example, the inability to accurately visually
estimate the flows from Ponds C and D into the CMP standpipes, probabiy results in
a portion of the NPS loadings observed in these reaches of the creek.

One of the Iarges{ NPS gains in metal loads in lower Strawberry Creek was
observed in the reach from the sampling site below the CMP outlet to the sampling site

U
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below Pond E (SBB1 to SBA21). Relatively large increases in aluminum, copper, iron -
and arsenic loads, and to a lessor extent manganese and zinc loads, weré observed
in this reach. The largest increase in dissolved and total recoverable iron was identified
in this reach. The dissolved iron load was highest in Strawberry Creek at SBA21. The
total recoverable iron load was highest in Strawberry Creek at the next downstream
station SBA18. In addition, the largest gains in total recoverable loads of arsenic and
copper were observed within this reach. ‘The highest concentrations of most dissolved
and total recoverable metals in Strawberry Creek were also observed at either SBA21
or SBA18. In addition, the pH of 3.28 and 3.21 measured at SBA21 and SBA18,
respectively, were the lowest recorded in Strawberry Creek. Potential sources of the
NPS gain in loading include contact with relic tailings present within this reach or
ground water inflow. Due to the negligible change in flow between SBB1 and SBA21,
the significant increase in loading is judged to resuit from contact with relic tailings
which are present within the reach.

An additional significant gain in NPS loading was observed in lower Strawberry
Creek downstream of the Orifino mine to upstream of Hoodo Guich, from SBA11 to
SBA10. In this reach an unidentified gain in flow of 264.3 gpm was also observed.
Loads for most metals in the creek typically reached maximum values at SBA10. The
largest NPS gains in sulfate, potassium, sodium, and magnesium loading, and
dissolved and total recoverable loads of cadmium and manganese were observed
across this reach. The NPS gain in loading within this reach may be the result of a flow
measurement error, however, a similar increase in flow and loads was observed in this
reach during the low-flow event. Given the increase in flow and the increase in loads
for the major ions, the source of the loading is bélieved to result from 'ground water
inflow.

I
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§.1.3 Load Losses

in the reach from SBA10 to SBA6 in lower Strawberry Creek, a net flow loss of
184 gpm and corresponding decreases in iron, aluminum, zinc, and copper loads were
observed. A transition in the stream bed from tailings or bedrock to alluvium may be
indicative of ground water recharge as flow infiltrates the alluvium. As previously
discussed, the decrease in metal concentrations and loads may aiso be the result of
geochemical precipitation. Between SBA10 and SBAS, a flow loss of 86.8 gpm coupled
with total recoverable and diésolved load decreases of 15 to 25 percent for aluminum,
copper, manganese and zinc were observed. In addition, a 64 percent decrease in
total recoverable iron was observed within this reach. From SBAS to SBAE, a flow loss
of 120 gpm, and a 33 to 67 percent decrease in aluminum, copper, manganese,
dissolved iron, and dissolved zinc were observed. However, total recoverable iron and
zinc loads increased.

5.2 Low-Flow Event

The magnitude of flows and loads were substantially less during the low-flow
event as compared to the high-flow event. Most of the previous sample locations in
upper Strawberry Guich were dry during the low-flow event. Due to the relatively small
magnitude of flows and decreased concentrations, metals loads were also substantially
reduced. Concentrations of arsenic, cadmium, mercury, selenium, silver, and lead
were less than laboratory detection at all or most of the sampling locations, therefore,
loads for these parameters were not evaluated. Figures 13 and 14 graphically depict
the total recoverable iron and aluminum loads for Segments B and A, respectively, for
the low-flow event. Figures 17 and 18 present the total recoverable copper and zinc
loads for Segments B and A, respectively.

The proportion of the non-point source loads to the point source loads was
greater during the low-flow event as compared to the high-flow event. For example,

M
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POINT AND NON-POINT SOURCE LOADS DURING THE HIGH-FLOW EVENT

_Point Source
Increase (b/day) . Load
: (b/day)
505 | 24

B 17.2 11.3 5.9
Total 67.7 , 13.7 540 |

Iron A ‘ 58.8 1.1 57.7

B8 8.0 2.8 5.2

Total 66.7 3.8 62.9

Copper A 14.2 0.1 14.1

B 1.0 , 0.6 0.4

Total 15.2 0.7 145

Zinc , A 2.97 0.66 2.31
B 282 0.68 214 |

Total 5.79 134 4.45

Suifate A 1384 226 1158

B 1179 685 494
Total 2563 911 1652 |
Flow' A 722.4 456.8 265.6 ﬂ
| 171.6 74.2 o4 |
Total 894.0 531.0 363.0 WI
]

! Units of Flow are in gpm

P.M. De Dycker & Associates, Inc.
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6.0 RESULTS AND CONCLUSIONS

~ Flows, metal concentrations, and metal loading characteristics resulting from the
high-flow and low-flow events were discussed independently in Sections 3.0, 4.0 and
5.0. These results were considered in two major ways. First, the general overall
changes in flows, concentrations and loadings observed in Segment A and B of the
creek for each sampling event were considered.: Second, changés in flows,
concentrations and loadings within each reach of the creek defined by the individual
sampling locations were examined to evaluate the effects of point and non-point
sources. '

A total of 44 and 35 locations were sampled during high-flow and low-flow
events, respectively. When possible the same location was sampled during both
sampling events. Many of the locations sampled in upper Strawberry Creek during the
high-flow event were dry during the low-flow sampling event. A few new sampling
locations were identified during the low-flow sampling event. The reduced flows and
concentrations during the low-flow event resulted in reduced loadings as compared to
the high-flow event. Aluminum, iron, copper and zinc loads in Strawberry Creek
decreased by approximately a factor of 10 from the high-flow event to the low-flow
event.

The highest concentrations of metals occurring in Strawberry Creek and its
tributaries in decreasing order were aluminum, iron, copper, zinc, cadmium and
arsenic. During the high-flow event, these metals were detected at most locations.
During the low-flow event, zinc, cadmium and arsenic were below laboratory detection
limits at most of the sample locations. Concentrations of mercury, selenium, silver, and
lead were less than laboratory detection limits at all or most of the sampling locations
during both the high-flow and low-flow sampling events.

PM. De Dyckar & Associates, Inc.
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Paint sources of loading to Strawberry Creek were identified in Segments A and
B. These sources consisted of seeps and tributaries. In general, the magnitude of
loading contributed by the individual point sources was small in compaﬁson to the
loading contributed by non-point sources. Two reaches of Strawberry Creek
accounted for the majority of non-point source loading. These reaches consist of the
reach from below Pond D to below Pond E (SBB1 to SBA21) and the reach from below
the Orifino mine to above Hoodo Guich (SBA11 to SBA10). These Idadings are
believed to be associated with ground water contributions or with dissolution of metals
as water contacts relic tailings or sediments. |

During the high-flow sampling event, significant non-point sources of metal
loadings were calculated in the reach below the CMP autlet to the sampling site below
Pond E (SBB1 to SBA21). Relatively large increases in aluminum, copper, iron,
arsenic, manganese and zinc loads were observed in this reach. The largest increase
in dissolved and total .recoverablé iron loads, and total recoverable arsenic and copper
loads were identified in this reach during the high-flow sampling event. Similar
increases in non-point source loads were identified during the low-flow sampling event
in the same reach from Pond D to below Pond E (SBBS to SBA21). The source of the
non-point loading within this reach is believed to result from the dissolution of metals
as water contacts relic tailings that are present within this reach. The concentrations
of sediments sampled from the stream bed are consistent with the identified increase
in non-point source loading. The highest sediment concentrations of arsenic and iron
in Strawberry Creek occurred at SBA21.

A significant gain in non-point source loading was also observed in lower
Strawberry Creek in the reach downstream of the Orifino mine to upstream of Hoodo
Gulch (SBA11 to SBA10) during both the high-flow and low-flow events. Loads for
rﬁost metals typically reached maximum values in the creek at SBA10. The largest
non-point source gains in sulfate, potassium, sodium, and magnesiurp loading, and
dissolved and total recoverable loads of cadmium and manganese were observed

\ PM. De Dycker & Assaciates, Inc.
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ring the peak-flow sampling event. Significant non-point source
ium, potassium, sodium, and magnesium loading, and dissolved
le loadings of iron, aluminum, copper and znc loadings were
sach during the low-flow sampling event. The increase in loadings
rease in flow identified within this reach. Given the increase in flow
oads for the major ions, the source of the loading within this reach
rom ground water inflow. The non-point source load increase may
lic tailings which are present in the reach. The higher iron
sediment sample at SBA10 is consistent with the load increase.

1 the creek other than the above two reaches, metal concentrations
r Strawberry Creek typically decreased in a downstream direction.
ends in concentrations and loadings are believed to resutt frorh a
ground water recharge and a decrease in concentrations due to
tation.

PM. De Dycker & Associates, Inc.
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-

m Mining Corporation

ns = mg/l, Temp.=°C, E.C. =umhos/cm

FLOW  FIELD FIELD HARD- LAB  FIELD
= (gpm) EC. TEMP. TIME  NESS PH pH
33 ‘6649 200 6.7 08:00A 739 722 745
33 684 768 12 01:15P 3264 382 388
33 4197 770 136 0200P 3277 376 383
33 18 209 9.8 0215P 925 704 7.00
33 27 428 132 0245P 1782 73 7107
33 12.2 549 107 O315P 2731 176 740
3 402 863 140 03:30P 3281 317 343
33 402 882 129 04:00P 3471 341 361
33 118.8 159 109 04:30P 649 703 774
93 2328 1286 126 05:00P 4753 318 321
33 14.12 385 106 05:30P 1562 7.13  7.06
33 6218 134 7.9 09:00A 50.5 74 814
X] 10 537 6.5 0600P 2782 604 568
3 171 1354 123 06:15P 4897 301 328
33 NA NA  NA 06:30P -10 72  NA
93 171 1354 123 06:15P  509.7 306 328
3 NA 2259 142 07:45P . 10362 314 319
k] NA 2079 153 08:00P 8106 306 308
93 905 515 67 09:15A 2101 478 497
93 781 509 76 10:00A 2115 468 535
33 . 274.4 155 7.7 10:30A 734 773 649
93 500 684 9.1 10:45A 3109 405 436
33 1 491 7 11:30A 2345 705 692
33 619 762 102 1215P 3167 382 = 3.95
33 - 218 662 121 1230P 3238 475 509
)3 1826 1023 9.0 07:50A 439 387 403
)3 96.9 680 10.6 12:55P 327 64 612
33 20 525 14.8 01:45P 365 631 599
13 715 1007 117 02:10°P 448 636 562
13 223 573 8 02:30P 267 626 573
13 18.8 58 68 02:55P 185 638 586
i3 26.4 317 13.8 03:20°P 121 678 648
i3 67 1636 16.6 05:.00P 1054 6.8 712
)3 14.03 95 14.1 05:30P 354 709 734
3 1 55 86 06:20P 181 684 636
3 1.02 ° 281 13 07:00P 115 737 71
3  14.17 972 9.6 0845A 435 412 47
3 12 55 7.6 08:00P 186 692 664
3 9.94 66 7 08:20P 28 711 699
3 NA NA  NA 08:40P 33 703 NA
3 1188 979 10 09:15A 429 423 423
3 1.5 2493 85 09:50A 734 28 268
3 45 1500 116 10:20A 733 355 345
3 27.4 869 139 10:45A 395 524 546
3 104 1487 92 11:15A 411 296 282
3 <} 1614 108 11:45A 891 4 412
3 31 1614 108 11:50A 915 4.04 412
3 6.06 1856 10.7 12:30P 1136 43 438

Coy

WS

IDE SULFATE
4.5 53.8
10 380
0.5 380
0.5 333
Q.5 88.5
35 153
1 442
13 481
10 40
95 656
54 16.7
4 40
220 - 80.8
1.5 703
1 -10
11.5 734
43 1393
17.5 1446
55 236
5 241
-0.5 111
2.5 346
1.5 181

g 351

3 351

7 538
25 324

3 382
35 465
1.5 253
0.5 182
0.5 100
12 941
0.5 27
0.5 -10
15 56.2
5.5 529

1 -10
0.5 -10
-0.5 -10
75 529
12.5 1529
8.5 906
35 438

4 618
10.5 938
10.5 938

14
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Gilt Edge Mine, Brohm Mihing Corporation T
UNITS: Concentrations = mg/l, Temp. =°C, E.C. =umhos/cm

ALUMINUM ARSENIC CADMIUM
LOCATION  DATE DISS. TOTAL piss. TOTAL DISS. TOTAL
SBAt 05/18/93 0284 = 1.26 0.001 0.003 0.003 0.003
SBA10 05/18/93 13 16.1 0.003 0.036 0.016 0.022
SBA11 05/18/93 15.7 158 001 . 0042 0.017 0.019
SBA12 05/18/93 0.05 0.05 0.002 0.002 -0.001 -0.001
SBA13 05/18/93 -0.05 0.381 -0.001 0.002 -0.001 -0.001
SBA14 05/18/93 0.061 0.116 0.001 - -0.001 -0.001 0.001
SBA15 05/18/93 16 18.1 0.003 0.047 002 0022
SBA16 05/18/93 18.3 18.3 0.012 0.051 0.018 0.024
SBA17 05/18/93 0.175 0.393 -0.001 -0.001 -0.001 -0.001
SBA18 05/18/93 26.1 28.2 0.06 0.095 0.036 0.04
SBA19 05/18/93 -0.05 0.191 -0.001 -0.001 -0.001 0.003
SBA2 05/18/93 0.524 1.02 -0.001 ©0.001  -0.001 -0.001
SBA20 05/18/93 0.127 0.228 -0.001 -0.001 -0.001 -0.001
SBA21 05/18/93 28.1 28.8 0.074 0.173 0.03 0.038
SBA21B 05/18/93 -0.05 . -0.05 -0.001 -0.001 0.001 -0.001
SBA21D 05/18/93 271 28.4 0.046 0.135 0.026 0.034
SBA22 05/18/93 24.8 30.4 0.073 0.079 0.27M 3.14
SBA23 05/18/93 69.8 71.8 0.175 0.2 0.172 0.172
SBA3 05/18/93 1.14 6.26 0.001 0.029 0.01 0.012
SBA4 05/18/93 1.56 6.31 -0.001 0.028 0.011 0.012
SBAS 05/18/93 0.189 0.331 -0.001 0.002 -0.001 -0.001
SBA6 05/18/93 856 9.7 0.009 0.034 0.017 0.019
SBA7 05/18/93 -0.05 0.435 -0.001 -0.001 0.001 -0.001
SBA8 05/18/93 10.5 108 - 0.002 0.038 0.023 0.023
SBA9 05/18/93 2.1 2.41 -0.001 -0.001 0.015 0.015
sSB81 05/18/93 7.63 7.97 0.02 0.025 0.018 0.019
S8810 05/18/93 0.232 1.29 -0.001 -0.001 0.015 0.022
SBB11 05/18/93 0.362 1.3 -0.001 0.001 0.022 0.024
SBB12 05/18/93 -0.05 1.54 -0.001 -0.001 0.031 0.032
SBB13 05/18/93 0.32 0.775 -0.001 -0.001 0.005 0.006
SBB14 05/18/93 1.23 1.3 0.002 0.039 -0.001 -0.001
SBB15 05/18/93 0.069 1.7 0.001 -0.001 0.001 0.002
SBB16 05/18/93 0.353 1.65 -0.001 -0.001 0.006 0.007
SBB17 05/18/93 1.08 215 -0.001 0.003 -0.001 -0.001
sBB18 05/18/93 1.25 1.86 0.003 0.004 -0.001 -0.001
SBB19 05/18/93 0.256 0.514 -0.001 0.001 -0.001 -0.001
sBB2 05/18/93 . 5.89 6.25 0.012 0.014 0.016 0.018
SB8B20 05/18/93 0.207 0.221 -0.001 0.001 -0.001 -0.001
sse21 05/18/93 0.431 0.532 -0.001 -0.001 -0.001 -0.001
SBB218 05/18/93 0.05 0.05 -0.001 -0.001 -0.001 0.001
SBB3 05/18/93 4.66 5.91 0.011 0.012 0.019 0.02
SBB4 05/18/93 83.8 84.9 0.173 0.214 0.035 0.037
SBBs 05/18/93 15.1 17.3 0.042 0.051 0023 ~ 0.026
SB86 05/18/93 0.113 0.156 -0.001 0.001 0.011 0.011
SBB7 05/18/93 7.69 7.86 0.014 0.02 0.015 0.015
sSBeBs 05/18/93 12 13.1 0.02 0.023 0.035 0.041
SBB8D 05/18/93 11.5 13.2 0.021 0.023 0.031 0.034

SBB9 05/18/93 ' 8.68 9.14 0.017 0.021 0.046 0.05

L



oufidee vvdler Uudiily vdiu
Gilt Edge Mine, Brohm Mining Corporation
UNITS: Concentrations = mg/, Temp. =°C, E.C. =umhos/cm

LIl

CALCIUM  COPPER IRON LEAD
LOCATION DATE DISS. DISS. TOTAL DISS. TOTAL DISS. TOTAL
SBA1 05/18/93 184 0.043 0.175 0.175 1.46 -0.001 -0.001
SBA10 05/18/93 95.1 262 266 1.73 134 -0.001 0.005
SBA11 05/18/93 14.8 261 282 21 15 -0.001 0.002
SBA12 05/18/93 - 258 0.002 0.002 0.05 0.05 0.001 0.002
SBA13 05/18/93 51.1 -0.001 0.001 -0.05 0.05 0.001 0.001
SBA14 05/18/93 83 0.001 0.001 0.546 0.554 0.001 0.002
SBA1S 05/18/93 92 3.11 3.13 2.98 18 -0.001 0.004
SBA16 = 05/18/93 97.1 3.39 356 462 21.6 -0.001 0.002
SBA17 05/18/93 20.6 0.001 0.002 0.067 0.146 -0.001 -0.001
SBA18 05/18/93 130 = 552 5.79 21.9 45 -0.001 0.003
SBA19 05/18/93 496 = 0.001 0.011 0.05 0.112 -0.001 0.007
SBA2 05/18/93 123 0.001 -0.001 0.28 - 0.685 -0.001 0.001
SBA20 05/18/93 716 - 0002 0.003 -0.05 0.116 0.001 0.001
SBA21 05/18/93 143 574 5.89 322 473 -0.001 0.003
SBA21B 05/18/93 0.5 0.001 0.001 -0.05 -0.05 0.001 0.001
SBA21D 05/18/93 139 5.61 6.1 29.6 51.2 0.001 0.004
SBA22 = 05/18/93 333 34.4 414 49.3 54.8 0.159 0.18
SBA23 05/18/93 195 51.2 51.4 78.6 81 0.035 0.036
SBA3 05/18/93 58.4 1.27 1.4 0.138 615 -0.001 0.002
SBA4 05/18/93 58.8 1.34 1.49 0.159 6.61 -0.001 0.002
SBAS 05/18/93 21.5 -0.001 0.001 0.083 0.209 -0.001 -0.001
SBA6 05/18/93 90.2 211 225 0.298 10.5 -0.001 0.005
 SBA7 05/18/93 69 -0.001 0.001 0.117 1.69 0001  -0.001
SBAS 05/18/93 89.9 252 253 0.987 5.38 -0.001 0.004
SBA9 05/18/93 86.3 0.178 0.181 0.097 0.1 -0.001 -0.001
SBB1 05/18/93 115 0.44 0.441 0.941 3.66 0.002 0.003
SBB10 05/18/93 93.5 0.05 0.067 -0.05 0.395 -0.001 -0.001
SBB11 05/18/93 978 0.05 0.059 -0.05 0.079 -0.001 -0.001
SBB12 05/18/93 121 0.066 0.067 0.05 -0.05 0.001 0.002
SBB13 05/18/93 762  0.002 0.003 -0.05 0.122 -0.001 0.002
SBB14 05/18/93 424 -0.001 0.002 0.442 0.678 -0.001 0.002
SBB15 05/18/93 333 0.004 0.007 0.126 0.384 -0.001 0.002
SBB16 05/18/93 303 0.011 0.018 -0.05 0.332 0.001 -0.001
SBB17 05/18/93 9.49 0.002 0.003 0.362 0.608 0.001 0.002
S8B18 05/18/93 434 0.001 0.002 0.376 0.491 -0.001 -0.001
S8819 05/18/93 32 0.001 0.002 0.201 0.847 0.001 0.001
SBB2 05/18/93 114 0.292 0.306 0.417 225 0.002 0.004
SBB20 05/18/93 4.81 0.001 0.001 0.143 0.145 0.001 -0.001
SBB21 05/18/93 5.95 0.001 -0.001 0.125 0.145 -0.001 0.001
SBB21B 05/18/93 05 £.001 0.005 -0.05 0.05 -0.001 -0.001
SBB3 05/18/93 112 0.246 0.317 0.73 219.  -0.001 0.002
SBB4 05/18/93 195 518 5.55 56.4 '59.9 -0.001 -0.001
SBBS 05/18/93 194 0.771 0.814 1.47 299 0.005 0.005
SBB6 05/18/93 105 0018 0021 -0.05 0.05 -0.001 -0.001
SBB7 05/18/93 107 0.263 0.277 14.7 14.9 0.001 -0.001
SBB8 05/18/93 240 0.722 0.933 0.933 1.04 0.002 0.003
SBBSD 05/18/93 245 0.678 0.692 0.842 1.3 0.001 0.001
SBB9 05/18/93 310 1.06 1.06 0.108 242 -0.001 0.012



Gilt Edge Mine, Brohm Miring Corporation
UNITS: Concentrations = mg/l, Temp. =°C, E.C. =umhos/cm

MAGNESI MANGANESE MERCURY POTASSIU

LOCATION  DATE DISS. DISS. TOTAL Diss. TOTAL DISS.
S8A1 05/18/93 6.78 0.174 0.189 -0.0002 -0.0002 1.41
SBA10 05/18/93 216 299 3.09 -0.0002 -0.0002 2.37
SBA11 05/18/93 21 3.12 323 -0.0002 -0.0002 227
SBA12 05/18/93 6.81 0.05 0.05 -0.0002 -0.0002 1.39
SBA13 05/18/93 123 0.05 0.05 -0.0002 -0.0002 237
SBA14 05/18/93 16 0.486 0.516 <0.0002 -0.0002 4.6
SBA1S 05/18/93 239 343 3.63 -0.0002 -0.0002 21
SBA16 05/18/93 - 254 3.61 a7 <0.0002 -0.0002 202
SBA17 05/18/93 3.26 -0.05 -0.05 -0.0002 -0.0002 0.55
SBA18 05/18/93 36.6 5.48 5.96 -0.0002 -0.0002 274
SBA19 05/18/93 7.85 -0.05 -0.05 -0.0002 -0.0002 1.44
SBA2 05/18/93 4.81 -0.05 -0.05 -0.0002  -0.0002 1.39
SBA20 05/18/93 12 0.096 0.107 -0.0002 -0.0002 1.69
SBA21 05/18/93 51.1 5.77 6.06 -0.0002 -0.0002 3.03
SBA21B 05/18/93 -0.5 -0.05 -0.05 -0.0002 -0.0002 05
SBA21D 05/18/93 39.5 573 6.19 -0.0002 -0.0002 297
SBA22 05/18/93 19.7 6.82 7.53 -0.0002 -0.0002 119
SBA23 05/18/93 39.6 2.66 2.66 -0.0002 -0.0002 10.7
SBA3 05/18/93 15.6 1.8 1.89 -0.0002 -0.0002 1.99
SBA4 05/18/93 15.7 1.86 1.89 -0.0002 -0.0002 1.88
SBAS 05/18/93 478 -0.05 -0.05 -0.0002 -0.0002 - 1.19
SBA6 05/18/93 20.8 2.62 282 -0.0002 -0.0002 232
SBA7 -05/18/93 15.1 0.359 0.384 -0.0002 -0.0002 27
SBA8 05/18/93 24 3.01 3.04 -0.0002 -0.0002 237
SBA9 05/18/93 26.3 234 2.46 -0.0002 -0.0002 424
SBB1 05/18/93 37 38 39 -0.0002 -0.0002 3.01
S$8810 05/18/93 27 1.12 1.19 -0.0002 -0.0002 2.63
SBB11 05/18/93 293 2.16 229 -0.0002 -0.0002 3.08
SB8B12 05/18/93 35.4 1.02 1.08 -0.0002 -0.0002 3.56
S8813 05/18/93 18.6 1.45 1.49 -0.0002 -0.0002 207
sSeB14 05/18/93 1.92 -0.05 0.05 -0.0002 -0.0002 0.86
SBB1s 05/18/93 9.27 0.526 0.557 -0.0002 -0.0002 1.6
SB816 05/18/93 723 0.28 0.329 -0.0002 -0.0002 3.29
s8B17 05/18/93 285 -0.05 0.061 -0.0002 -0.0002 0.94
sse18 05/18/93 1.76 -0.05 -0.05 -0.0002 -0.0002 05
SBB19 05/18/93 8.52 1.89 201 -0.0002 -0.0002 3.87
$BB2 05/18/93 36.5 3.67 3.67 -0.0002 -0.0002 In
S8820 05/18/93 1.57 -0.05 -0.05 -0.0002 -0.0002 0.5
SB8B21 05/18/93 1.93 -0.05 -0.05 -0.0002 -0.0002 05
SB8B821B 05/18/93 05 -0.05 -0.05 -0.0002 -0.0002 0.5
SB8B3 05/18/93 36.3 295 3.66 -0.0002 -0.0002 2995
SBB4 05/18/93 60.7 14.1 15.1 -0.0002 -0.0002 0.75
sSBBs 05/18/93 60.3 9.96 10.4 -0.0002 -0.0002 -3.69
SBB6 05/18/93 323 0.511 0534 . -0.0002 -0.0002 3.51
SBB7 05/18/93 49 1.65 1.74 -0.0002 -0.0002 1.75
SBBs 05/18/93 70.8 11 1.1 -0.0002 -0.0002 443
SBB8D 05/18/93 73.6 95 10.4 -0.0002 -0.0002 4.07

14.4 144 -0.0002 52

SBB9 05/18/93 87.8

-0.0002



bl

Gilt Edge Mine, Brohm Mining Corporation
UNITS: Concentrations = mg/l, Temp. = °C, E.C. =umhos/cm

SELENIUM SILVER SODIUM ZINC :
LOCATION DATE DISS. TOTAL Diss. TOTAL DISS. DISS. TOTAL
SBA1 05/18/93 -0.005 -0.005 -0.001 <0.001 3.65 0.065 0.104
SBA10 05/18/93 -0.005 -0.005 -0.001 -0.001 6.16 0.798 0.824
SBA11 05/18/93 -0.005 -0.005 -0.001 0.001 6.26 0.821 0.899
SBA12 05/18/93 -0.005 -0.008 -0.001 -0.001 271 -0.05 0.705
SBA13 05/18/93 -0.005 -0.005 -0.001 <0.001 43 -0.05 0.065
SBA14 05/18/93 -0.005 -0.005 -0.001 -0.001 83 0.315 0.556
SBA15 05/18/93 -0.005 -0.005 -0.001 -0.001 6.37 0.916 1.24
SBA16 05/18/93 -0.005 -0.005 -0.001 -0.001 6.44 0.975 1.99
SBA17 05/18/93 -0.005 -0.005 -0.001 0.002 2.98 -0.08 0.063
SBA18 05/18/93 -0.005 -0.005 0.001 0.001 8.22 1.54 1.65
SBA19 05/18/93 -0.005 -0.005 -0.001 0.005 N 0.062 129
SBA2 05/18/93 -0.005 -0.005 -0.001 -0.001 3.67 -0.05 0.138
SB8A20 05/18/93 -0.008 -0.005 -0.001 0.001 - 6.07 0.121 0.516
SBA21 05/18/93 -0.005 -0.005 -0.001 0.001 8.51 1.5 1.73
SBA21B 05/18/93 -0.005 -0.00S -0.001 -0.001 25 0.052 0.34
SBA21D 05/18/93 -0.005 -0.005 -0.001 0.007 8.53 1.5 2.66
SBA22 05/18/93 -0.005 -0.005 0.002 0.002 28.2 4.01 5.5
SBA23 05/18/93 -0.00s -0.005 0.001 0.002 21.4 1.55 1.68
SBA3 05/18/93 -0.005 -0.005 -0.001 - -0.001 4.87 0.504 0.534
SBA4 05/18/93 -0.008 -0.005 -0.001 -0.001 4.9 0.507 0.519
SBAS 05/18/93 -0.005 -0.005 -0.001 -0.001 2.62 -0.05 -0.05
SBA6 05/18/93 -0.00s -0.005 -0.001 -0.001 5.86 0.715 3.14
SBA7 05/18/93 -0.005 -0.005 -0.001 0.001 3.97 0.06 - 0.08
SBA8 .05/18/93 -0.008 -0.005 -0.001 0.001 6.42 0.816 0817
SBA9 05/18/93 -0.005 -0.005 -0.001 -0.001 7.47 "~ 0.564 0.725
SBB1 05/18/93 -0.005 -0.005 -0.001 -0.001 6.6 0.987 1.29
SeB10 05/18/93 -0.005 -0.005 -0.001 -0.001 5.57 0.811 0.882
SBB11 05/18/93 -0.005 -0.005 -0.001 -0.001 6.23 0.745 0.745
S8B12 05/18/93 -0.005 -0.008 -0.001 0.001 6.84 0.807 0.889
SBB13 05/18/93 -0.005 -0.005 -0.001 0001 519 0.252 0.252
SeB14 05/18/93 -0.005 -0.005 0.001 0.001 215 -0.05 0.07
SBB15 05/18/93 -0.005 -0.005 -0.001 0.001 3.97 0.051 0.097
SBB16 05/18/93 -0.005 -0.005 -0.001 -0.001 13.9 0.055 0.378
S8817 05/18/93 -0.005 -0.005 -0.001 -0.001 25 -0.05 0.052
SBs18 05/18/33 -0.008 -0.005 -0.001 0.001 222 -0.05 0.07
SBB19 05/18/93 -0.005 -0.005 -0.001 -0.001 3.62 -0.05 0.103
sBB2 05/18/93 -0.005 -0.005 -0.001 0.001 6.38 0.957 1.1
S8B20 05/18/93 -0.005 -0.005 <0.001 -0.001 1.77 -0.05 -0.05
SBB21 05/18/93 -0.005 -0.005 -0.001 -0.001 219 0.0 0.112
SeB218 05/18/93 -0.005 -0.005 <0.001 -0.001 23 -0.05 0.095
SBB3 05/18/93 -0.005 -0.005 -0.001 0.001 6.37 0.957 1.56
SBe4 05/18/93 -0.005 -0.005 0.001 0.001 10.9 4.91 6.08
SBBS 05/18/93 -0.005 -0.008 0.001 0.001 747 0.58 0.661 .
SBB6 05/18/93 -0.005 -0.005 -0.001 -0.001 6.51 0.629 0.763 .
SBB7 05/18/93 -0.005 -0.005 -0.001 -0.001 6.36 0.761 0.781
SBB8 05/18/93 -0.005 -0.005 -0.001 0.001 7.58 1.31 1.47
SBsaD 05/18/93 -0.005 -0.005 <0.001 -0.001 7.63 1.11 1.67
1.91 204

SBB9 05/18/93 0005  -0.005 <0.001 -0.001 8.19



Surface Water, Quality Data - Low-Flow Sampling
Gilt Edge Mine, Brohm Mining Corporation
UNITS: Concantrations amgA, Temp. =°C, €.C. sumhos/cm

FIELD
FLOW CONDUCT FIELD FIELD LAB

LOCATION DATE TIME GPM  MTY TEMP. pH  HARDNES pH

s88228 - 08/24/93 1830 0 NA NA NA 0.5 7.1
SBB16A 08/24/93 1645 024 1707 26 - 6.97 919 8.79
S881SA 08/24/33 1630 0 666 285 7.01 288 7.01
SB812A 08/24/33 1530 23 1316 12 555 683 6.01
SB811 08/24/33 1515 0 991 231 58 458 82
S8810A  08/2¢/93 1430 4.1 845 135 5.03 380 54
SB810AD 08/24/93 1430 4.1 845 135 503 a37s 539
$8898 08/24/93 1400 1.2 957 153 4.27 441 4.48
S889A 08/24/93 1345 1.7 1487 11.7 397 816 428
$B889 08/24/93 1315 456 1287 17.3 4.11 578 432
$88108 08/24/93 1215 15.6 1058 19.8 452 468 45
$888 08/24/93 1145 - 15.2 1134 19.4 3s8s 477 3.96
$88S 08/24/93 1100 223 1346 18 333 499 342
SBB4A 08/24/93 1015 1.1 2662 10.1 2.84 977 294
$881 08/24/93 945 28 1450 135 a3 522 32
SBA21A 08/24/93 845 29 1544 10.9 329 506 327
SBA22 © 08/24/93 1800 0 2872 25.2 294 908 3.05
SBA23 08/24/93 1745 ] 3100 21.5 272 769 277
SBA18 08/24/93 1730 15.4 2028 20.6 277 540 293
SBA17 08/24/33 1715 15.4 262 14.8 646 11 7.82
SBA16 08/24/93 1655 274 1105 17.4 327 332 334
SBA1S 08/24/93 . 1645 321 944 19.7 3.65 311 365
SBA14 08/24/93 1630 8 541 133 677 269 7.48
SBA13 08/24/93 1600 0.1 511 13 8.74 238 7.37
SBA12 08/24/93 1530 >0.1 401 13.8 834 163 7.04
SBA11 08/24/83 . 1500 428 766 18.9 468 | 290 42
SB8A9 08/24/93 1400 31 939 19 56 427 6.08
S8A10 08/24/93 1345 79.8 786 14.4 459 342 421
SBAS - 08/24/83 1330 838 798 13.8 48 | 299 417
SB8A7 08/24/83 1300 0.5 514 1 627 228 7.15
S8A6 08/24/33 1200 68.6 746 18.7 4.72 290 439
SBAS 08/24/53 1145 41 279 121 7.79 121 8.12
SBA4 08/24/93 1115 179.6 525 13.4 6.78 227 6.82
SBA30 - 08/24/93 101$ 206.9 528 1.5 7.76 225 7.28
SBA3 08/24/93 101S 2069 528 1.8 7.78 226 7.39
SBA2 08/24/83 950 849 245 12.8 7.98 103 8.07
S8A1 08/24/93 84S 1082 - 307 83 7.84 128 7.62
SB8A21 08/24/93 81% 2216 1873 10.5 302 543 302
SBA188 08/24/93 ' (] NA ~ NA NA 5 7.28



Gilt Edge Mine, Brohm Mining Corporation
UNITS: Concentrations =mg/l, Temp.=°C

,EC.= umhos/cm

174
2
100
39
19.5
-10
-10

-
cooo0o

161
51.2
4838
51.2

120

105

OO&OOOOOOO

CARBONATE
CHLORIDE SULFATE

——

'SOUDS  SOUDS
LOCATION DATE  DISSOLVE SUSPEND BICARBONATE
$BB228 08/24/93 34 -10
SBB16A 08/24/93 865 I
SBB15A 08/24/93 318 29
SBB12A 08/24/93 631 51
SBB11 08/24/93 488 -10
SBB10A 08/24/93 420 -10
SBB10AD 08/24/93 419 -10
SBBYB 08/24/93 497 16
SBBIA © 08/24/93 743 18
SBB9 08/24/93 621 -10
SBB10B 08/24/93 517 -10
SBB8 08/24/93 557 -10
SBBS 08/24/93 647 -10
SBB4A 08/24/93 1420 23
$BB1 08/24/93 728 -10
SBA21A 08/24/93 742 -10
SBA22 08/24/93 1440 20
SBA23 08/24/93 1515 12
SBA18 08/24/93 1025 19
SBA17 08/24/93 132 13
SBA16 08/24/93 584 65
SBA15S 08/24/93 497 36
SBA14 08/24/93 281 -10
SBA13 08/24/93 257 -10
SBA12 08/24/93 191 -10
SBA11 08/24/93 395 54
SBA9 08/24/93 495 -10
SBA10 08/24/93 398 42
SBAS 08/24/33 402 31
SBA7 08/24/93 247 11
SBA6 08/24/93 387 26
SBAS 08/24/93 138 -10
SBA4 08/24/93 261 39
SBA3D 08/24/93 - 258 31
SBA3 - 08/24/93 259 20
SBA2 08/24/93 123 -10
SBA1 08/24/93 153 -10
SBA21 08/24/93 899 -10
SBA18B 08/24/93 34 -10

14.6

OCO0O0O0O0D0DO0O0O0O0DO0O0O0OO0OO0DOO0OLDLOO0OODLOLOLOODOLOUOOLOOLODOODODOLOOODOODO O

9.5
15
3
10
95
9

9

10
.12
10.5
10.5
10
9.5
75

46.5

12.5

117
88.5
378
494
378
378
133
361
125

125

1100
-10
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Giit Edge Mine, Bfohrﬁ-Mining' Corporation

-~

-

UNITS: Concentrations =mg/l, Temp. =°C, E.C. =umhos/cm

ALUMINUM ARSENIC CADMIUM CALCIUM
LOCATION DATE DIss. TOTAL DISS. TOTAL DISS. TOTAL DISS.
SBB228B 08/24/93 0.05 0.05 -0.001 -0.001 -0.001 -0.001 0.5
SBB16A 08/24/93 0.08 1.25 0.001 -0.001 0.01 0.01 257
SBB15A 08/24/93 0.05 0.282 -0.001 0.002 -0.001 -0.001 78.6
SBB12A 08/24/93 0.076 1.38 -0.001 0.002 0.011 0.011 198
SBB11 08/24/93 0.232 0.37 -0.001 0.001 0.012 0.012 128
SBB10A 08/24/93 0.93 1.1 0.001 0.001 0.011 0.011 105
SBB10AD 08/24/93 1.24 1.24 0001 - 0001 0.01 0011 103
SBB9B 08/24/93 4.45 476 0.005 0.007 0.026 0.028 118
SBBYA 08/24/93 5.67 5.72 0.007 0.009 0.05 0.05 227
S8B9 . 08/24/93 5.34 5.49 0.007 0.009 0.034 0.04 154
SBB108B 08/24/93 35 3.61 0.005 0.006 0.019 0.019 129
SBB8 08/24/93 6.32 6.55 0.008 0.011 0.018 0.019 129
SB8s 08/24/93 14.8 15.6 0.02 0.023 0.02 0.022 137
 SBB4A 08/24/93 164 167 0.025 0.037 0.064 0.066 283
SBB1 08/24/93 21.6 22 0.023 0.023 0.019 0.024 143
SBA21A 08/24/93 245 24.8 0.014 0.016 0.025 0.032 134
SBA22 08/24/93 57 57 0.021 0.023 0.348 0.355 257
SBA23 08/24/93 89.8 96.7 0.045 0.049 0.286 0.293 214
SBA18 08/24/93 56.8 57.9 0.051 0.052 0.058 0.061 141
SBA17 08/24/93 -0.05 0.387 -0.001 -0.001 -0.001 -0.001 36.7
SBA16 08/24/93 272 29.1 0.032 0.04 0.025 0.028 89.5
SBA1S 08/24/93 21.3 21.5 0.023 0.026 0.024 0.024 85.5
SBA14 08/24/93 0.05 0.06 -0.001 0.001  -0.001 -0.001 842
SBA13 08/24/93 -0.05 0.05 -0.001 -0.001 -0.001 -0.001 69.8
SBA12 08/24/93 -0.05 0.05 0001 . -0.001 -0.001 -0.001 454
SBA11 08/24/93 9.82 13 0.015 0.024 0.02 0.021 81.5
SBA9 08/24/93 1.14 1.74 -0.001 -0.001 0.021 0.022 112
SBA10 08/24/93 10.5 124 0015 0.022 0.015 0.016 102
SBA8 08/24/93 10 11.9 0.015 0.021 -0.001 0.004 84
SBA7 08/24/93 0.05 0.118 0.001 -0.001 -0.001 0.001 67.9
SBA6 08/24/93 8.6 10.3 0.015 0.017 0.016 0.019 80.5
SBAS 08/24/93 .05 0.05 -0.001 0.001 -0.001 -0.001 36.5
SBA4 08/24/93 0.186 5.61 0.001 0.008 0.008 0.009 67.1
SBA3D 08/24/93 0.111 477 0.001 0.009 0.004 0.005 66
SBA3 08/24/93 0.109 492 0.001 0.011 0.004 0.005 66
SBA2 08/24/93 0.05 0.05 0.001 -0.001 -0.001 0.001 27.2
SBA1 08/24/93 0.05 0.784 0.001 0.001 -0.001 -0.001 347
SBA21 08/24/93 345 419 0.075 0.203 0.025 0.043 142
SBA18B 08/24/93 0.05 -0.05 0.001 -0.001 -0.001 -0.001 05




Gilt Edge Mine, Brohm Mining Corpor'ation
UNITS: Concentrations =mgAl, Temp. = °C, E.C. =umhos/cm

, COPPER IRON LEAD

LOCATION DATE DISS. TOTAL DISS. TOTAL DISS. TOTAL

$BB228B 08/24/93 0.073 0.076 -0.05 -0.05 -0.001 -0.001
SBB16A 08/24/93 0.023 0.032 -0.05 0.359 -0.001 -0.001
SBB1SA 08/24/93 -0.001 0.004 0.063 1.2 -0.001 <0.001
SBB12A 08/24/33 0.003 0.015 0.05 0.651 -0.001 0.002
SBB11 08/24/33 0.058 0.069 0.079 0.286 -0.001 -0.001
S8810A 08/24/93 0.053 0.061 0.123 0.249 -0.001 0.001
SB8B810AD 08/24/93 0.065 0.065 0.079 0.496 -0.001 0.004
SBB9B 08/24/93 0.673 0.72 027 0.705 -0.001 -0.001
SBBYA 08/24/93 1.06 1.08 0.241 0263  -0.001 -0.001
S889 08/24/93 0.814 0.816 . 0.263 0.357 -0.001 -0.001
SBB108 08/24/93 0.349 035 0.172 0.203 -0.001 -0.001
SBBs8 08/24/93 0417 0.424 0.341 0.467 -0.001 -0.001
SB88s 08/24/93 0.823 0.843 6.11 6.59 -0.001 -0.001
SBB4A 08/24/93 8.42 8.87 93.5 93.6 -0.001 -0.001
SBB1 08/24/93 1.3 1.38 10.4 104 -0.001 -0.001
SBA21A 08/24/93 225 226 127 12.8 -0.001 -0.001
SBA22 08/24/33 39.3 40.7 17.6 18.8 0.085 0.095
SBAZ3 08/24/33 69.5 - 7587 91.5 94.6 0.003 0.004
SBA18 08/24/93 9.6 10.3 46.3 475 . -0.001 -0.001
SBA17 08/24/93 -0.001 -0.001 -0.05 0.05 -0.001 -0.001
SBA16 08/24/93 5.46 5.58 103 - 217 -0.001 -0.001
SBA15 08/24/93 416 4.26 1.49 10.3 -0.001 -0.001
SBA14 08/24/33 -0.001 -0.001 0.542 0.784 -0.001 -0.001
SBA13 08/24/93 0.002 0.002 0.0s 0.1582 -0.00t -0.001
SBA12 08/24/93 0.004 0.006 -0.05 -0.05 -0.001 -0.001
SBA11 08/24/93 268 274 0.54 6.52 -0.001 -0.001
SBA9 08/24/93 0.125 0.133 0.1 0.163 -0.001 -0.001
SBA10 08/24/93 26 278 0.568 6.13 -0.001 -0.001
SBA8 08/24/33 249 252 0.613 5.51 -0.001 -0.001
SBA7 08/24/93 0.001 0.001 1.26 3.19 -0.001 -0.001
SBA6 08/24/33 21 225 0.07 3.66 -0.001 -0.001
SBAS 08/24/33 0.001 0.001 -0.05 0.147 -0.001 -0.001
SBA4 08/24/93 0.384 1.11 - -0.05 1.8 -0.001 -0.001
SBA3D 08/24/33 0.051 0.98 .05 1.59 -0.001 -0.001
SBA3 08/24/93 0.05 0.99 .05 1.61 -0.001 -0.001
SBA2 08/24/%3 0.001 -0.001 0.05 0.161 <0.001 -0.001
SBA1 08/24/33 0.023 0.154 0.05 0.375 -0.001 -0.001
SBA21 08/24/93 5.66 6.66 36.8 38.7 -0.001 -0.001

SBA18B 08/24/93 Q.07 0.082 0.05 -0.05 -0.001 -0.001

I

MAGNESI

0.5 |
67.4
216
45.7 -
329
286

28.7 -

35.6
60.5
47
355
37.6
38
65.6
40.1
41.7
64
§7
457
479
26.3
237
14.3
155
12
209
35.7
21.2
217
14.3
215
717
14.5
14.6
14.9
8.62
9.95
457
05



Gilt Edge Mine, Brohm Mining Corporation

UNITS: Concentrations =mg/l, Temp. = °C, E.C. =umhos/cm

SILVER . SODIUM

LOCATION DATE DISS. TOTAL  DiSS.
S$BB228B 08/24/93 -0.001 -0.001 1.7
SBB16A 08/24/93 0.002 0.002 18.7
SBB15A 08/24/93 -0.001 0.001 6.62
SBB12A 08/24/93 0.001 0.001 9.94
SBB11 08/24/93 -0.001 -0.001 82
SBB10A 08/24/33 0.001 -0.001 8.15
SBB10AD 08/24/93 -0.001 -0.001 812
SBB9B 08/24/93 -0.001 -0.001 8.22
SBBYA 08/24/93 -0.001 -0.001 8.67
$889 08/24/93 -0.001 -0.001 8.39
$SBB10B 08/24/93 -0.001 -0.001 8.21
s8Bs 08/24/93 000t . -0.001 8.25
$BBs 08/24/93 0.001 0.001 85
SBB4A 08/24/93 0.002 0.003 14.1
S8B1 08/24/93 0.001 0.001 - 9.08
SBA21A 08/24/93 -0.001 -0.001 9.29
SBA22 08/24/93 0.001 -0.001 112
SBA23 08/24/93 -0.001 -0.001 245
SBA18 08/24/93 -0.001 -0.001 1.7
SBA17 - 08/24/93 -0.001 -0.001 357
SBA16 08/24/93 -0.001 -0.001 8
SBA15 08/24/93 -0.001 -0.001 7.56
SBA14 08/24/93 -0.001 -0.001 7.45
SBA13 08/24/93 -0.001 -0.001 475
SBA12 08/24/93 0.001 -0.001 3.83
SBA11 08/24/93 -0.001 -0.001 7.03
SBA9 08/24/93  -0.001 -0.001 895
SBA10 08/24/93 -0.001 0.001 7.15
SBAS 08/24/93 -0.001 -0.001 713
SBA7 08/24/93 0.001 -0.001 3.74
SBA6 08/24/93 -0.001 -0.001 7.12
SBAS 08/24/93 -0.001 -0.001 3s
SBA4 08/24/93 -0.001 -0.001 5.24
SBA3D 08/24/93 -0.001 -0.001 533
SBA3 08/24/93 -0.001 -0.001 5.31
SBA2 08/24/93 -0.001 -0.001 412
SBA1 08/24/93 -0.001 -0.001 44
SBA21 08/24/93 -0.001 -0.001 10.6

-0.001 11.5

SBA18B 08/24/93 -0.001

INC
DiSs.
0.0
0.168
-0.05
0.526
0.432
0.368
0.352
0.621
0.998
0.767
0.509
0.61
1.02
8.45
1.45
1.7
4.49
284
2.6
0.0
1.42
1.21
0.05
-0.05
0.058
0.773
0.688
0.783
0.766
-0.05
0.699
0.05
0.376
0.197
0.211
0.0
-0.05
1.88
-0.05

TOTAL

LABNUMBER

-0.05
0.534
0.064
0.535
0.446
0.413
0.705
0.752
1.02
0.811
0.511
0.639
1.13
8.67
1.45
1.86
4.6
299
264
0.073
1.44
1.29
0.293
0.094
0.064
0.802
0.701
0.808
0.84
0.085
0.848
-0.05
0.51
-0.49
0.435
-0.05
-0.05
218
0.05

19930901315
19330901314
19930901313
19930901312
19930901311
19330901308
19930901309
19930901307
19930901306
19930901305
19930901310
19930901304
19930901303
19930901302
19930901301
19930830422
19930830423
19330830424
19930830419
19930830418
19930830417
19930830416
19930830415
19930830414
19930830413
19930830412
19930830410

19930830411

19930830409
19930830408
19930830407
19930830406
19930830405
19930830404
19930830403
19930830402
19930830401

19930830421

19930830420



CADMIUM  CALCIUM  COPPER
TOTAL TOTAL TOTAL
0.023 54.1 0.35
0.014 48.2 0.37
0.029 772 117
0.009 250 287
0.018 49.9 1.33
0.042 207 3.69
0.04 747 7
0.019 99.7 1.89
0.034 104 3.66
0.025 404 214
0.028 1328 3.12
0.039 42.1. 6.13
0.012 24.2 2.82
0.005 9.8 2.44
0.028 974 1.68
0.018 309 3.26
0.01 147 277
0.024 1364 16.6
0.009 26.9 4.99
0.001 452 1.86
0.092 0.3 8.8
0.009 6.02 278
"0.021 202 8.11
0.016 35.4 0.695
0.027 19 9.63
-0.025 20 6.96
0.019 387 1.45
0.037 436 3.56
0.081 91.6 5.92
0.033 50 4.364
0.034 222 5.46
0.04 120 5.76
0.034 81 36
0.03 319 46
0.023 303 289
0.085 120 4.95
0.017 442 3.43
0.01 30.9 3.87
0.015 29.9 49
0.014 25 404
0.009 19 355
0.006 17.2 404
0.009 14.1 3.24
0.019 168 1.41
0.009 135 3.44
0.012 4150 11.3
0.011 14.6 8.59
0.012 16.2 9.17
0.037 36.4 5.95
0.011 9 5.74
0.014 375 8.46
0.018 76.1 0.782
0.035 21.7 362
0.03 29 10.6
0.018 489 1.16
0.027 5.93

61.1

iON
JTAL

1860
450
580
1580
620
1260
1220
1490
1540
770
1130
1160
1330
1050

810
1320
1170
1020
1080

710
. 550

630
1300

850
1160

860
1110
1000
1680
1800
2960
2600
2290
2130
1250
2230
1970
2490
1970
2130
2550
3860
1950

750
1910
1080
2350
2620
1140
1590
1910

500
1260
1205
1430
1400

LEAD MAGNESIUM MANGANESE POTASSIUM SELENIUM
TOTAL TOTAL TQTAL TOTAL TOTAL
1.93 728 375 533 <.010
0.5 51.8 21.7 335 <010
257 76.3 254 439 <.010
0.98 81.6 2.7 369 <.010
0.62 775 234 426 <.010
1.21 736 18 485 <.010
4.04 7.4 " 19.4 478 <.010
229 74.1 26.6 808 <.010
4.87 85.4 215 88.8 <.010
2.38 51.2 1.1 335 <.005
382 28 7.53 464 <.010
6.66 53.6 6.75 554 <.010
1.69 $5.8 6.67 842 <.010
3.39 20.2 0.789 63.7 <.010
402 624 402 505 <.010
8.77 54.2 282 61 <.010
3.65 526 335 87.1 <.010
2.82 746 342 655 <.010
294 134 294 764 <.010
3.7 247 0.564 59 <.010
226 31.2 120 363 <.010
2.41 35.1 219 " 3 <.010
4.96 188 2.1 145 <.010
0.8 200 20.9 262 <.010
2.86 208 26 211 <.010
1.95 144 2638 953 <.010
1.14 194 437 105 <.010
4.09 116 318 704 <.010
K 798 279 60.78 <.010
6.02 117 243 9R7 <010
4.03 160 ‘832 468 <.010
325 115 36.5 .83.7 <.010
4.44 142 218 101 <.010
8.91 59.4 28 80.1 <.010
4.03 726 10.2 89.9 <.010
13.1 105 75.8 101 <.010
4.64 83.8 4286 745 <.010
356 2490 244 102 <.010
499 209 14 101 <.010
N 223 185 98.6 <.010
384 74.8 7.33 103 <.010
3.26 62.8 4.06 88.4 <.010
323 44.4 478 ‘777 <.010
2,06 60.1 39.2 55.4 <.010
2.55 30.4 8.2 461 <.010
2.32 138 7.96 67.7 <.010
4.23 33t 82 191 <.010
6.41 176 115 102 <.010
5.34 198 88 103 <.010
3.68 94.1 10.1 89.6 <.010
759 146 292 94.3 <.010
0.7 100 23.1 68.7 <.010
273 89.3 28.4 905 <.010
0.562 <.50 11.4 834 <.010
7.96 155 86.5 86 <.010
193 174 473 129 <.010

1Y



Appendix B

Loading Evaluation Data



Loading Evaluation Data

NPS = Non-Point Source DATE K Na 2n Zn
Main  Primar Second Third (lba\day) (fos\day) (fbs\day) (Iba\day) (Tbs\day)
Trb Trib Trib Trib DISs. TOTAL
SBAl 05/18/93 1128 00 2912 52 83
NPS -12.8 0.0 -35.5 03 -18
SBA3 05/18/93 .6 0.0 529 55 58
SBA2 05/18/93 103.7 0.0 s 0.0 103
NPS 40 0.0 70 0.7 09
SBA4 05183 176 0.0 459 48 49
NPS 0.2 0.0 21 0s -14.0
SBAS 05/18/93 39 0.0 8.6 0.0 0.0
SBA6 05/18/93 139 90 352 43 188
NPS 37 00 -12.6 -1.8 128
SBA7 05/18/93 0.0 0.0 0.0 0.0 0.0
SBAS 05/1893 176 0.0 4.7 6.1 6.1
NPS -30 0.0 4.8 0.6 09
SBA9 05/18/93 1.1 0.0 20 0.1 0.2
SBA1lO 05/18/93 19.5 0.0 50.6 6.5 6.8
NPS 8.0 00 190 24 22
SBAil 05/18/93 11.4 0.0 315 4.1 45
NPS 95 00 0.6 13 -1.6
SBA12 05/18/93 00 00 0.1 0.0 0.0
SBA13 05/18/93 0.1 0.0 0.1 0.0 0.0
SBAl4 05/18/93 0.7 9.0 12 0.0 0.1
SBA1S 05/18/93 10.1 0.0 30.7 44 6.0
NPS 0 0 0 0 0
SBA1lé6 05/18/93 9.7 0.0 3.1 4.7 96
NPS 1.3 0.0 39 0.4 49
SBA17 05/18/93 08 0.0 42 0.0 0.1
SBAlS 05/18/93 77 0.0 23.0 43 4.6
NPS 1.0 40 4.1 12 08
SBA19 05/18/93 0.2 0.0 0.7 0.0 0.2
SBA20 '05/18/93 02 0.0 0.7 00 0.1
SBA2L 05/18/93 6.2 a0 17.5 31 s
NPS 04 0.0 30 09 0.7
SBB1 05/18/93 6.6 0.0 14.5 22 28
NPS 1.5 00 4.0 09 14
NPS 1.8 0.0 43 0.6 0.4
SBB2 05/18/93 0.5 0.0 1.1 02 0.2
SBB3 051893 43 00 9.1 14 22
SBB4 05/18/93 0.0 0.0 0.2 0.1 01
SBBS 05/18/93 2 0.0 40 03 0.4
NPS 03 00 12 9.2 0.2
SBB38 05/18/93 1.6 0.0 28 0.5 0.5
NPS 0.1 0.0 2.7 0.0 01
SBB9 05/18/93 04 00 96 0.1 0.1
SBB6 05/18/93 1.2 0.0 21 02 03
) SBB? 05/18/93 Q2 00 08 0.1 0.1
SB81o 05/18/93 31 00 65 09 1.0
NPS 1.8 0.0 37 0.7 0.3
SBB11 05/18/93 0.7 0.0 15 0.2 02
NPS 31 L0 -10.6 06 0.7
SBB12 05/18/93 31 00 59 0.7 0.8
SBB13 05/18/93 0.6 0.0 14 0.1 0.1
NPS 0.6 0.0 0.9 0.1 0.1
SBB20 05/18/93 0.0 0.0 03 0.0 0.0
SBB21 05/18/93 a0 00 03 00 [ X
SBB14 05/18/93 0.2 [ X] 49 0.0 0.0
SBB1S 05/18/93 0.S 0.0 13 0.0 0.0
NPS 0.1 06 43 ({X] 40
SBB16 05/18/93 03 0.0 1.1 0.0 0.0
SBB17 05/18/93 02 0.0 04 0.0 0.0
NPS 0.1 Q.0 0.1 0.0 0.0
SBB19 05/18/93 0.0 0.0 0.0 0.0 0.0
SBB18 05/18/93 0.0 0.0 03 “0.0 0.0



Loading Evaluation Data

NPS = Non-Point Source DATE Ca Cu Cu Fe Fe
Main  Primar Second Third (Ibs\day) (Ibs\day) (Ibs\day) (Ibs\day) (Tbs\day)
Trib Trib Trid Trib Diss. DISS. TOTAL DISS. TOTAL
SBAL 0511893 1468.1 14 14.0 14.0 1165
NPS £9 -10.4 1.2 44 1.4
SBA3 0511893 6342 138 15.2 15 66.8
SBA2 0518/93 9178 0.0 0.0 209 s1.4
NPS 32 1.2 12 0.0 48
SBA4 051893 551.1 126 14.0 15 61.9
NPS 0.9 0.1 05 06 1.7
SBAS 051893 708 0.0 0.0 03 0.7
SBA6 051893 5412 127 135 i8 630
NPS 274 41 53 55 Bo
SBA7 051893 08 0.0 0.0 0.0 Q0.0
SBAS 051893 667.8 18.7 183 13 400
NPS 1354 28 31 49 -10.1
SBA9 05/18/93 26 0.0 0.0 0.0 0.0
SBAL0 05/18/93 780.6 i K] 21.8 142 110.0
NPS 706.0 84 76 36 U4
sBall 05/18/93 . 145 131 14.2 10.6 155
NPS . -383.6 -1.9 09 39 114
SBal12 051893 0.6 0.0 0.0 0.0 0.0
SBA13 05/18/93 1.7 0.0 0.0 0.0 0.0
SBAl4 05/18/93 122 0.0 0.0 0.1 0.1
SBA1S 05/18/93 438 150 15.1 14.4 86.8
NPS 0 0 0 0 (]
SBAl6 05/18/93 468.4 16.4 172 23 104.2
NPS 759 0.9 1.0 -39.0 217
SBA17 05/18/93 294 0.0 0.0 0.1 02
SBA18 05/18/93 3632 15.4 162 61.2 125.7
NPS 527 16 4.1 49 286
SBA19 05/18/93 84 0.0 0.0 0.0 0.0
SBA20 05/18/93 8.6 0.0 0.0 0.0 0.0
sBA21 05/18/93 293.4 11.8 121 66.1 9.1
NPS 414 108 1.1 64.0 89.0
SBB1 05/18/93 2520 1.0 1.0 21 80 .
NPS 385 0.5 0.4 13 59
NPS 729 0.6 05 1.0 45
SBB2 05/18/93 194 0.0 0.1 0.1 04
SBB3 05/18/93 159.7 04 0.5 1.0 k9]
SBB4 05/18/93 35 0.1 0.1 1.0 1.1
SBBS 0518193 104.8 04 04 08 16
NPS : 155 0.1 0.1 04 12
SBBS 051893 893 03 03 03 0.4
NPS 189 0.2 0.2 -15 -16
SBB9 0511893 ns 0.1 0.1 00 02
SBB6 0511893 4.5 0.0 0.0 0.0 0.0
SBB7 05/18/93 134 0.0 0.0 1.8 1.9
SBB10 05/18/93 108.7 0.1 0.1 00 05
NPS 74.7 0.0 01 00 03
SBB11 05/18M93 pakt 0.0 0.0 0.0 0.0
NPS -101.7 00 0.0 0.1 02
SBB12 0511893 1038 0.1 0.1 0.0 0.0
SBB13 05/1893 204 0.0 0.0 0.0 0.0
NPS 19.0 0.0 0.0 00 00
SBB20 051893 0.7 0.0 0.0 0.0 0.0
SBB21 05/18/93 0.7 0.0 0.0 0.0 00
SBB14 05/18/93 1.0 0.0 0.0 0.1 02
SBB15 05/18/93 10.5 0.0 0.0 0.0 0.1
NPS -154 0.0 0.0 00 00
SBB16 05/18/93 4.4 0.0 0.0 0.0 0.0
SBB17 05/18/93 1.6 0.0 0.0 0.1 0.1
NPS 0.6 0.0 0.0 0.0 0.0
SBB19 05/18/93 04 0.0 0.0 0.0 0.0
SBB18 ' 051893 0.6 0.0 0.0 0.0 0.1



Loading Evaluation Data

NPS = Non-Point Source ‘DATE - Al As As Cd Cd
Main  Primar Second Third (lbs\day) (fos\day) (Tbe\day) (Ibs\day) (Tba\day)
Trib Trib Trib  Trib TOTAL DIss. TOTAL DISS. TOTAL
SBAl 05/18/93 100.5 0.00 0.24 024 o4
NPS 436 0.01 0.08 0.13 0.11
SBA3 05/1893 68.0 001 031 0.11 0.13
SBA2 05/18/93 76.1 0.00 0.00 0.00 0.00
NPS 88" 0.01 0.05 0.01 0
~1SBA4 0571893 9.1 0.00 0.26 0.10 011
‘NPS 02 0.05 0.05 0.00 0.00
SBAS 05/18/93 1.1 0.00 0.01 0.00 0.00
SBA6 05/18/93 582 0.05 0.20 0.10 el
NPS 220 0.04 0.08 207 £0.06
SBA7 05/18/93 0.0 0.00 0.00 0.00 0.00
SBAS 05/18/93 802 0.01 0.28 0.17 0.17
NPS 526 201 0.01 0.04 001
SBAY 05/18/93 0.6 0.00 0.00 0.00 0.00
SBA10 05/18/93 1321 0.02 030 0.13 018
NPS 526 003 0.08 0.05 0.08
SBA11l 05118/93 6 0.05 0.21 0.09 0.10
NPS 18 0.04 £0.02 0.01 001
SBA12 05/18/93 0.0 0.00 0.00 0.00 0.00
SBA13 0511893 0.0 0.00 0.00 0.00 0.00
SBAl4 051893 0.0 0.00 0.00 0.00 0.00
SBA1S 05/18/93 813 0.01 0.23 0.10 0.11
NPS 0 0 0 0 0
SBA16 05/18/93 883 0.06 0.25 0.09 0.12
NPS 89 0.11 0.02 0.01 0.00
SBA17 05/18/93 0.6 0.00 0.00 0.00 0.00
SBA18 05/18/93 788 0.17 027 0.10 011
NPS 196 0.02 0.09 0.04 0.3
SBA19 [05/18/93 0.0 0.00 0.00 0.00 0.00
SBA20 0511893 0.0 0.00 0.00 0.00 0.00
SBA21 05/18/93 59.1 0.15 0.35 0.06 0.08
NPS 41.6 0.11 0.30 0.02 0.04
SBB1 05/1893 175 0.04 0.05 0.04 004
NPS 6.6 0.02 0.03 0.01 0.00
NPS 80 0.03 0.04 0.01 0.01
SBB2 05/18/93 1.1 0.00 0.00 0.00 0.00
SBB3 0571893 84 0.02 0.02 0.03 0.03
SBB4 05/18/93 15 0.00 0.00 0.00 0.00
SBBS 05/18/93 93 0.02 0.03 0.01 0.01
NPS 45 0.02 0.02 0.00 0.00
SBB8 05/18/93 49 0.01 0.01 0.01 0.02
NPS 32 0.00 0.00 0.00 0.01
SBB9 051893 0.7 0.00 0.00 0.00 0.00
SBB6 051893 0.1 0.00 0.00 0.00 0.00
SBB7 05/18/93 1.0 0.00 0.00 0.00 0.00
SBB10 0511893 15 0.00 0.00 0.02 0.03
NPS 06 0.00 0.00 0.01 0.02
SBB11 0518/93 03 0.00 0.00 0.01 0.01
NPS 15 0.00 2.01 4.02 202
SBB12 05118/93 13 0.00 0.00 0.03 0.03
SBB13 051893 02 0.00 0.00 0.00 0.00
NPS 0.1 0.00 0.00 0.00 0.00
SBB20 0518/93 0.0 0.00 0.00 0.00 0.00
SBB21 05/18/93 0.1 0.00 0.00 0.00 0.00
SBB14 05118/93 03 0.00 0.01 0.00 0.00
SBB15 05/1893 0.5 0.00 0.00 0.00 0.00
NPS 0.0 0.00 0.00 0.00 0.00
SBB16 051893 0.1 0.00 0.00 0.00 0.00
SBB17 05/18/93 0.4 0.00 0.00 0.00 0.00
NPS 0.1 0.00 0.00 0.00 0.00
SBB19 05/18/93 0.0 0.00 0.00 0.00 0.00
- SBB18 ’ 05/18/93 02 0.00 0.00 0.00 - 0.00



Loading Evaluation Data : _
NPS = Non-Point Source DATE FLOW °  SULFATE Al

Main  Primar Second Third (gpm) - (Ibs\day) (Tbs\day)
Trib Trb Trib Trb DIss.
SBALl 05/18/93 6649.0 42926 o7
NPS 474.0 -1255.0 -B8
SBA3 05/18/93 905.0 2563.0 124
SBA2 05/18/93 6218.0 2984.6 »t
NPS 14.0 304.3 .22
SBA4 05/18/93 781.0 2258.7 146
NPS 6.6 146.1 -374
SBAS 05/18/93 2144 36.6 [ 1)
SBA6 05/18/93 500.0 2076.0 514
NPS . -120.0 5334 -26.6
SBA7 v 05/1893 1.0 » 22 00
SBAS 05/18/93 619.0 2607.2 U
NPS 86.8 £603.6 -3
SBA9 05/18/93 218 9.8 B 1)
SBA1l0 05/18/93 684.0 31190 1067
NPS . 2643 1205.2 26
SBA1ll : 05/18/93 419.7 19138 M1
NPS ' ' 1.0 -244.4 19
~ SBAI2 05/18/93 18 0.7 0.0
SBA13 05/18/93 27 29 a0
SBA14 05/18/93 122 24 0.0
SBAILS 05/18/93 4020 21322 2
NPS 0 0 (]
SBA16 05/18/93 402.0 2320.3 883
NPS 50.4 430.7 15.1
SBA17 05/18/93 118.8 57.0 02
SBA18 05/18/93 2328 1832.6 n9
NPS ' n7 3ns 152
SBAI19 05/18/93 141 - 28 0.0
) SBA20 05/18/93 100 9.2 0.0
SBA21 05/18/93 1m.o . 14426 517
NPs -11.6 263.7 40.9
SBB1 05/18/93 1826 1178.9 16.7
NPS . 40.7 3129 83
NPS 49.6 343 9.1
SBB2 05/18/93 14.2 9.0 10
SBB3 05/18/93 1188 754.1 66
SBB4 05/18/93 15 s 15
SBBS 05/18/93 45.0 489.2 2
NPS 140 140.3 37
SBB8 05/18/93 31.0 348.9 45
NPS -129 40.1 28
SBBY 05/18/93 6.1 817 06
SBBé 05/18/93 274 144.0 00
SBB7 05/18/93 104 7.1 10
sBB1o 05/18/93 96.9 376.7 o3
NPS ' 50.5 2534 02
SBB11 05/18/93 200 9.7 al
NPS 926 -379.1 43
SBB12 05/18/93 ns 399.0 00
SBB13 05/18/93 23 . 61.7 0.1
NPS 0.4 67.7 0.0
SBB20 05/18/93 120 0.0 0.0
SBB21 05/18/3 9.9 0.0 ol
SBB14 05/18/93 18.8 ' 41 03
SBB1S 05/18/93 26.4 k) W (1]
NPS 5.7 4138 02
SBB16 05/18/93 6.7 75.7 6.0
$BB17 05/18/93 140 38 02
NPS 20 31 0.0
SBB19 05/18M93 1.0 0.7 00

SBB18 05/18/93 110 0.0 6.2



0

Loading Evaluation Data
Low-Flow Event, August, 1993

0.0

NPS=Non-Point Source SULFATE Al Al As As
Primary Secondary FLOW (1bs/day) (lbs/day) (lbs/day) (Tba/day) (Tbwday)
SBC Trib. Trib. DATE GPM Diss. TOTAL DISS. TOTAL .
SBB16A 082493 0.2 27 0.0 0.0 0.00 0.00
SBB1SA 08/24/93 0.0 0.0 0.0 0.0 0.00 0.00
SBBI12A 08/24/93 23 166 0.0 0.0 0.00 0.00
$BB11 08/24/93 0.0 0.0 0.0 0.0 0.00 9.00
SBB10A 082493 4l 188 0.0 0.1 0.00 0.00
NPS L3 7438 0.6 06 0.00 0.00
SBB10B 082493 15.0 9.6 0.7 0.7 0.00 0.00
SBB98 " 08/24/93 1.2 28 0.1 ol 0.00 0.00
SBBY9A 082493 1.7 15.9 0.l ol 0.00 0.00
NPS .7 15.8 ol - ol 0.00 0.00
SBB9 08/24/93 46 uS 03 03 0.00 0.00
NPS 5.0 -30.0 0.2 02 0.00 0.00
SBBS 08124/93 15.2 98.1 12 2 0.00 0.00
NPS 7.1 T4 28 30 0.00 0.00
SBBS 08/24/93 n3 175.5 40 42 0.01 0.01
SBB4A 08/24/93 1.1 271 22 22 0.00 0.00
NPS 4.6 38.2 1.1 11 0.00 0.00
SBB1 08/24/93 28.0 240.9 73 15 0.01 0.01
NPS 1.0 35.1 13 12 .00 0.00
SBA2IA 08124/93 290 276.0 85 86 0.00 "0.01
NPS 4.3 16.5 0.6 25 0.02 0.05
$BA21 08/24/93 22 2925 92 11.1 0.02 0.05
NPS 38 64.7 13 04 €0.01 004
SBA18 08/24/93 15.4 779 105 10.7 001 0.01
SBAl7 08/24/93 154 23 0.0 0.1 0.00 0.00
NPS 34 <470 -1.6 -12 0.00 0.00
SBA16 08/24/93 274 183.1 89 9.6 0.01 0.01
NPS 4.7 5.6 0.7 .13 £0.00 0.00
SBA1S 08/24/93 321 1776 8.2 83 0.01 0.01
sBAld4 08/24/93 8.0 13.7 0.0 0.0 0.00- 0.00
SBA13 08/24/93 0.1 0.1 0.0 0.0 0.00 0.00
SBAI2 08/24/93 0.1 0.0 0.0 0.0 0.00 0.00
NPS 26 27 32 -1.6 20.00 0.00
SBAll 08/24/93 423 194.1 5.0 6.7 0.01 0.01
NPS 370 167.8 5.0 2 0.01 0.01
SBA1l0 0824/93 79.8 3620 10.1 119 0.01 0.02
SBA9 08/24/93 31 18.4 0.0 0.1 0.00 0.00
NPS 0.9 0.2 0.0 0.0 0.00 0.00
SBAS 082393 838 380.1 10.1 120 ©0.02 0.2
SBA7 082493 0.5 0.8 0.0 0.0 0.00 0.00
NPS -18.7 3.7 3.0 s £.00 201
SBA6 08/24/93 68.6 2972 7.1 85 0.01 0.01
SBAS 08/24/93 41.0 6.2 0.0 Q.0 0.00 0.00
NPS 70.0 1217 4.7 36 Q.01 0.00
'SBA4 0824/93 179.6 2310 0.4 121 0.00 0.02
NPS 73 65.5 Q.1 0.1 0.00 0.01
SBA3 08/24/93 206.9 496.6 03 122 0.00 0.03
sBA2 08/24/93 349.0 1274 0.0 090 0.00 0.00
NPS 39 73 03 23 0.00 Q.01
SBAIl 0824793 10520 631.2 99 0.00 9.01



Loading Evaluation Data
Low-Flow Event, August, 1993

NPS =Non-Point Source Pb Mg )
Primary Secondary (Ibs/iday) (Ihwday) (lbw/day) (Pba/day) (fow/day) (Tbe/day)
SBC Trib. Trib. DATE TOTAL TOTAL
SBBl6A 082493 00 0.0 0.00 02 9.0 0.0
SBB1SA 082493 0.0 0.00 0.00 0.0 2.0 0.0
sSBB12A 0872493 9.0 .00 0.00 13 9.0 Q0
SBB11 082493 0.0 0.00 0.00 0.0 0.0 00
SBB10A 08/24/93 0.0 0.00 0.00 14 al ol
NPS 0.0 0.00 0.00 52 08 08
SBB108 08724/93 0.0 0.00 0.00 6.6 09 09
SBBIB 082493 0.0 0.00 0.00 0.5 el 0.1
SBB9%A 0824/93 0.0 0.00 0.00 1.2 02 02
NPS : 00 0.00 0.00 08 02 02
SBB9 08724/93 9.0 0.00 0.00 26 04 0.5
NPS 00 0.00 0.00 24 43 04
SBBS8 08/24/93 0.1 0.00 0.00 6.9 1.0 - 1.0
NPS 1.7 0.00 0.00 33 08 08
SBBS 0824/93 13 0.00 0.00 10.2 .18 1.9
SBB4A 0872493 12 0.00 0.00 © 09 02 02
NPS 0S5 0.00 0.00 24 1.0 13
SBB1 08/24/93 35 0.00 0.00 135 10 i3
NPS 1.0 0.00 0.00 1.0 0.1 43
SBA21A 08/24/93 45 0.00 0.00 145 29 30
NPS 58 0.00 0.00 -2.4 95 03
SBA21 08724/93 103 0.00 0.00 122 24 27
NPS . -5 0.00 0.00 37 04 06
SBA18 08/24/93 33 0.00 0.00 84 20 21
SBA17 0824/93 0.0 0.00 0.00 0.9 0.0 0.0
NPS -1.6 0.00 0.00 0.7 03 02
SBAl6 08/24/93 11 0.00 0.00 8.6 18 1.8
NPS 232 0.00 0.00 0.5 Q.1 92
SBALS 08/24/93 40 0.00 0.00 9.1 16 1.7
SBAILS 08/24/93 0.1 0.00 0.00 1.4 (83 9.1
SBAI3 08/24/93 0.0 0.00 0.00 0.0 0.0 0.0
SBA12 0824/93 0.0 0.00 0.00 0.0 0.0 0.0
NPS " : 0.7 0.00 0.00 0.2 4.9 0.0
SBAll 08/24/93 3 0.00 0.00 10.7 1.7 1.7
NPS 25 0.00 0.00 9.6 15 15
SBA10 08/24/93 59 0.00 0.00 23 32 32
SBAY 08/24/93 0.0 0.00 0.00 13 .2 02
NPS 43 0.00 0.00 02 a1 0.0
SBAS 08/24/93 LA 0.00 0.00 218 33 34
SBA7 08/24/93 0.0 " 0.00 0.00 0.1 0.0 0.0
NPS BA 0.00 0.00 42 038 29
SBA6 08724/93 30 0.00 0.00 17.7 pA] 25
SBAS 0824193 Q. 0.00 0.00 35 0.0 2.0
NPS 08 0.00 0.00 100 1.1 1.1
SBA4 0872493 39 0.00 0.00 n3 36 36
NPS 0.1 0.00 0.00 5.7 4.1 0.0
SBA3 0824/93 4.0 0.00 0.00 370 3s 36
SBA2 08/24/93 1.6 0.00 - 0.00 878 0.0
NPS 09 0.00 0.00 08 -1.1 -1.1
SBAl 082493 47 0.00 0.00 125.6 24 2s

00



Loading Evaluation Data
Low-Flow Event, August, 1993
NPS=Non-Point Source

Primary Secondary (bvday)  (Wa/day) (lbs/iday)  (fbs/day)  (lba/day)  (fbw/day)

SBC Trib. Trib. DATE
SBBI6A 08/24193 0.0 0.0 0.0 00 2.0 0.0
SBB15A 08,2493 0.0 0.0 0.0 a0 0.0 0.0
SBB12A 08/24/93 0.0 0.0 0.1 0.0 00 0.0
SBB11 0824/93 0.0 0.0 0.0 00 00 00
SBB10A 08724193 0.0 0.0 0.2 090 00 0.0
NPS 0.0 ) 0.5 00 00 0.0
$B8108B 824, 0.0 a0 0.7 (Y a0 0.0
SBB9B 082493 0.0 ) 0.1 00 00. 0.0
SBB9A 0872493 0.0 0.0 0.1 0.0 0.0 0.0
NPS 0.0 0.0 0.1 0.0 0.0 0.0
SBB9 08/24/93 0.0 0.0 02 00 00 0.0
NPS 0.0 0.0 02 0.0 0.0 0.0
SBBS 08/24/93 0.0 0.0 0.7 0.0 0.0 0.0
NPS 0.0 0.0 0.2 00 0.0 0.0
SBBS 08/24/93 0.0 0.0 0.9 00 0.0 0.0
SBB4A 08/24/93 0.0 0.0 0.0 1Y) (Y) 0.0
NPS 0.0 0.0 0.1 0.0 0.0 0.0
SBB1 08/24/93 0.0 0.0 1.0 0.0 0.0 0.0
NPS 0.0 0.0 0.1 00 0.0 £0.0
SBA21A 08/24/93 0.0 0.0 1.1 0.0 0.0 0.0
NPS 0.0 0.0 03 0.0 0.0 0.0
SBA21 08/24/93 0.0 0.0 0.7 0.0 00 0.0
NPS 0.0 0.0 03 0.0 0.0 0.0
SBA18 08/24/93 0.0 0.0 0.5 0.0 0.0 0.0
SBA17 08/24/93 0.0 0.0 0.1 00 00 0.0
NPS 0.0 0.0 Q.1 0.0 00 0.0
SBAL6 08/24/93 0.0 0.0 0.5 0.0 00 0.0
_.NPS 0.0 0.0 0.3 0.0 00 0.0
SBAIS _ 08/24/93 0.0 0.0 0.3 0.0 0.0 0.0
SBA14 08/24/93 0.0 0.0 04 0.0 0.0 0.0
$SBA13 08/24193 0.0 0.0 0.0 0.0 0.0 0.0
SBAI2 08/2493 0.0 0.0 0.0 0.0 0.0 0.0
NPS 0.0 oy 0.2 0.0 0.0 0.0
SBAIL 08/24/93 0.0 0.0 1.3 0.0 090 00
NPS 00 - 0.0 1.2 0.0 0.0 0.0
SBAl0 08/24/93 0.0 0.0 26 0.0 0.0 0.0
SBA9 03/24/93 0.0 0.0 0.3 0.0 0.0 0.0
NPS 0.0 0.0 0.0 00 0.0 0.0
SBAS 08/24/93 0.0 0.0 28 0.9 0.0 0.0
SBA7 082493 0.0 0.0 0.0 0.0 0.0 0.0
NPS 0.0 0.0 03 0.0 0.0 0.0
SBA6 08/24/93 0.0 0.0 26 0.0 0.0 0.0
SBAS 08/24/93 0.0 0.0 0.6 0.0 0.0 0.0
NPS 0.0 0.0 13 0.0 00 0.0
SBA4 08/24/93 00 0.0 4.4 0.0 0.0 0.0
NPS 0.0 0.0 0.7 00 0.0 0.0
SBA3 08/24/93 0.0 0.0 5.1 0.0 0.0 0.0
SBA2 08/24/93 0.0 0.0 198 0.0 0.0 0.0
NPS 0.0 0.0 0.1 00 00 00
SBAl 082493 0.0 0.0 25.0 0.0 0.0 0.0



Loading Evaluation Data
Low-Flow Event, August, 1993

. NPS =Non-Point Source 2 ' In
v Primary Secondary (lba/day)  (lhs/day)  (lbsiday (Tbs/day)
SBC Trib. Trib. DATE - DISS. TOTAL

SBB16A 08/24/93 0.0 0.1 00 0.0

SBB1SA 08/24/93 09 09 00 09

SBBI12A 08/24/93 0.0 03 0.0 0.0

$BB11 08/24/93 00 0.0 00 0.0

SBB10A 08/24/93 0.0 04 00 0.0
NPS 0.0 1.1 0l 0.1
SBB10B 08/24/93 0.0 1.5 ol 01
SBBIB 082493 00 0.1 (1) 0.0

SBB9A 08/24/93 0.0 02 00 0.0
NPS : 0.0 0.2 0.0 00

SBB9 08/24/93 0.0 05 00 0.0

NPS 00 25 20 00
SBBS 08/24/93 0.0 15 ol 0.1
NPS 00 08 02 02
SBBS 08/24/93 0.0 23 03 03
SBB4A 08/24/93 0.0 02 0.1 0.1

NPS 0.0 0.0 0.1 0.1
SBB1 _ 08/24/93 00 <X 05 0.5
NPS 00 0.2 0.l 02
SBAZ1A 08/24/93 0.0 32 0.6 06
NPS 0.0 04 0.1 0.1
SBA21 0872493 0.0 28 05 06
NPS 0.0 a7 0 0.1
SBAIS 08/24/93 0.0 22 X 05
SBA17 08/24/93 0.0 0.7 0.0 0.0

- NPS 0.0 02 20 0.0
; SBA16 0872493 0.0 26 05 05
NPS 0.0 03 Q0 0.0
SBALS 08/24/93 0.0 19 05 05
‘ SBAl4 08/24/93 0.0 0.7 0.0 00
SBAI3 08/24/93 0.0 ) 0.0 0.0

SBAI2 08/24/93 0.0 0.0 0.0 0.0

NPS 0.0 0.0 0.1 2.1
SBALl 08/24/93 0.0 3o 04 0.4
NPS 0.0 32 04 0.4
SBAIO 082493 0.0 6.3 07 08
SBA9 082493 0.0 03 0.0 0.0

NPS ' 0.0 20 00 0.0
SBAS 08/24/93 0.0 72 08 0.8
SBA7 08/24/93 0.0 0.0 a0 0.0

NPS 00 43 02 0.1
SBA6 08/24/93 0.0 5.9 06 0.7
SBAS 08/24/93 0.0 1.7 00 00

NPS 0.0 17 0.2 0.4
SBA4 0824093 0.0 113 03 1.1
NPS 00 19 93 00
SBA3 08/24/93 0.0 132 05 1.1
sBa2 08724193 00 420 0.0 0.0
NPS 0.0 0.4 25 Al
SBAl 08/24/93 0.0 55.5 0.0 0.0



